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FOREWORD 


This manual provides operating and maintenance instructions for the magnetic 
Memory System Model 7301 (Part No. 13870) and Model 7302 (Part No. 13770), 
manufactured by Digital Development Corporation, San Diego, California. 
Hewlett-Packard assigned model numbers and options are as follows, and this manual 
provides information on all versions: 


Model/Option 


Storage Capability and Input Freq. 


2770A 3 Megabits, 60 Hz (expandable to 6 megabits) 

2770A-01 6 Megabits, 60 Hz (non-expandable) 


2771 A 6 Megabits, 60 Hz (expandable to 12 megabits) 

2771 A-01 12 Megabits, 60 Hz (non-expandable) 


The Disc Memories described in this manual are manufactured for general data storage 
and are designed to interface with the Hewlett-Packard 2115 and 2116 Computers. 
The Disc Memories are modular, high-capacity, rapid access digital data memory 
systems containing the necessary electronics for address decoding, generation of timing 
and control signals, and recording and recovering data. They employ a proven 
non-contact head-per-track design for fast access and continued reliable operation. 

When requesting further information or assistance in the effective utilization of the 
Disc Memory, please refer to specific model, part, and serial number of individual 
units. 


This manual was printed by permission of the Digital Development Corporation. 
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SECTION 1 

GENERAL DESCRIPTION 


This manual contains operating and maintenance instructions for 
Magnetic Memory System Model 7301 and Model 7302 manu- 
factured by the Digital Development Corporation. The Magnetic 
Memory System is a modular, high-capacity, rapid access, 
digital data memory system designed for use in random-access 
computer applications. 


The Model 7301 and 7302 include all-silicon electronic circuitry 
for reading, writing, track selection, and generation of timing 
signals. All input and output signals interface with the intended 
computer system at integrated circuit logic levels. 


The Magnetic Memory System provides unique non-contact 
head-per-track design for fast access and reliability. The 
combination read/write heads are organized in groups of 64 
with each group servicing one disc surface. The heads never 
touch the recording surface and are basically insensitive to 
shock and vibration. No head adjustments or calibration of the 
pneumatically actuated heads are required. 


The headplates are completely interchangeable. Modular system 
design of multiple discs and heads regulates the initial capacity 
of the system and provides the expansion capability required for 
computer usage. 


1.2 DESCRIPTION 

1. 2. 1 MEMORY UNIT 1 The memory unit, Figure 1-1 and 1-2, consists of a disc memory 

assembly, baseplate assembly, electronics assembly, and front 
panel assembly. The memory unit is shock-mounted within a 
|.’ : sealed helium filled cover sustained by an integral gas supply 
|J| cylinder. This hermetically-sealed cover provides a controlled 
II environment to protect the memory unit from moisture or any 
|| contaminating elements which might alter the performance or 
|| reliability of the equipment. The helium environment also increases 
|| the reliability and operating life of the bearing lubricant by elimina- 
|§§ ting oxidation. 

1. 2. 2 DISC MEMORY The disc memory assembly is a rotating hub, driven by a direct- 
ASSEMBLY I coupled ac motor, with up to four magnetic discs precisely 

HI mounted on the rotating hub as shown in Figure 1-3. Each head- 
11 plate is precisely aligned to the disc surface by factory set 
II eccentrics mounted on the disc housing. This design combines 
II the high- storage capacity of magnetic discs with the speed and 
reliability of a drum memory. 

1.2.3 DISC HOUSING The rotating assembly, including hub, discs, bearings and bearing 

housings, and ac motor are enclosed in a machined-aluminum disc 
housing. The disc housing is mounted on four shock-mounted posts 
on the baseplate assembly. The bottom section of the disc housing 




MAGNETIC 

MEMORY 

SYSTEM 


Page 1-2 
Section 1 


BEARING CAP 
AND COVER 


MAGNETIC DRUM 
SPEED PICK-UP 
HEAD 


DRUM HOUSING 
OVER TEMPERATURE 
THERMOSTAT 


HEADPLATE 


HEADPLATE 
DIODE BOARD 


PRESSURE 

SWITCH 


SHOCK 

MOUNT 




INDICATOR 

PANEL 


CIRCUIT 

CARDS 


SYNCHRONOUS 

SWITCH 


SHIPPING 

BRACKETS 

(Remove for Installation) 


FRONT VIEW 


Figure 1-1. Major Components, Magnetic Memory System (Sheet 1 of 2) 
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Figure 1-1. Major Components, Magnetic Memory System (Sheet 2 of 2) 
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Figure 1-2. Major Components Located ier Baseplate Assembly 
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The helium gas inlet fitting from the environmental gas supply 
is located on the base of the drum housing. This gas supply- 
system is not to be confused with the head actuation pressure 
system. The environmental gas supply is received from a 
sustaining gas supply bottle external to the sealed cover and 
provides the controlled helium atmosphere for the unit. 

The hub of the rotating assembly is a machined-aluminum drum 
approximately 8-1/2 inches in diameter as shown in Figure 1-3. 
The periphery of the hub is precision-machined so the magnetic 
discs, with an inside diameter of approximately 8-1/2 inches, 
may be fastened to the machined surfaces on the hub. Stainless- 
steel spindle shafts extending from the hub form the supporting 
and driving member of the rotating assembly. The induction 
motor rotor is mounted to the bottom shaft which rotates on a 
precision ball bearing. The ball bearing is mounted in a housing 
at the bottom of the disc housing. The top shaft of the rotating 
assembly extends approximately one inch above the top end plate 
and rotates on a pair of precision ball bearings mounted in a 
housing in the top end plate. 

The ac drive motor is a specially designed, integral induction- 
type motor that operates from a 115 VAC, single-phase, 50/~ 

60 Hz power source. Running power consumption is from 60 
to 75 volt-amperes, depending on the number of heads mounted 
in the unit. The rated power factor is 0. 8. The speed of 
rotation is a nominal 3450 rpm, with 4% slip maximum. An 
over-temperature thermostat is contained within the stator 
winding of the motor. 

Four magnetic disc rings are mounted to the disc hub. The 
aluminum discs, approximately 12 inches in diameter, are 
coated with a nickel-cobalt plating of controlled thickness, 
uniformity and magnetic properties. Both flat surfaces of the 
disc are used for recording data. Sixty-four data tracks may 
be recorded on each side of a disc for a total of 128 tracks per 
disc. Each track is approximately 0. 010-inch wide and tracks 
are spaced on 0.018 centers. The shortest, or inner, track 
has a circumference of approximately 30 inches. Timing heads 
operate on the periphery of one of the discs used for recording 
timing tracks. 
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1.2.7 RECORDING 
HEADS 


1.2.8 DATA HEAD- 
PLATE 


ASSEMBLY 


The recording heads are hydrodynamic, gas-bearing type, flying 
heads. Thd|recording heads are pneumatically actuated into 
recording position when the disc has reached operating speed. 

In recording position, the heads fly at a nominal spacing of 100 
microinches from the recording surface. In nonoperating posi- 
tion, the heads rest approximately 0.003 inches from the 
recording surface. The heads never touch the recording surface 
at any time. There is one recording head pole piece and winding 
for each track on the disc. Recording heads are assembled in 
groups of four heads, termed a headblock. Each block of four 
heads forms its own individual flying unit. 

Data heads are organized into groups of 64 heads per data head- 
plate assembly, Figure 1-4. The data headplate assembly contains 
16 individual headblocks of 4 heads per block. Each data headplate 
assembly services one complete disc surface. Head- selection 
diodes are mounted within the data head assembly on a circuit 
board which also connects the heads to the head harness wiring 
by means of individual taper pin connectors. 

There are two similar data headplate assemblies. Data headplate 
13145-1 services the upper surface of a disc and data headplate 
assembly 13145-2 services the lower disc surface. The machined 
mating surface of the headplate assembly engages the two eccentric 
locating pins on the outer diameter of the drum housing. These 
locating pins accurately position the data head assembly relative 
to the disc. Data head assemblies are interchangeable without 
adjustments. 


No field adjustments are required for 
the magnetic heads. If adjustments 
are attempted, serious damage may 
result to the equipment. 


1.2.9 TIMING HEAD 
ASSEMBLY 


Timing signals are recorded with a timing head assembly, Figure 
1-5. The timing head assembly is used for both the master set of 
timing signals and the spare set of timing signals. Each timing 
head assembly has one flying headblock containing four heads for 
recording on four timing tracks. The tubular timing head assembly 
is mounted on the drum housing by a timing head mount that controls 
the spacing and attitude of the timing headblock. Timing head as- 
semblies are not adjustable and cannot be changed in the field. The 
assembly receives its head actuation pressure from a small inlet 
tube connected to the head actuation pressure manifold. 





Figure 1-4. Data Headplate Assembly 
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Figure 1-5. Timing Head Assembly 
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Each timing head contains an individual harness wired directly 
to the timing preamplifier inputs located on the top end plate of 
the drum housing. Each timing preamplifier controls two timing 
heads, the master and spare, which are switch- selected from 
the relay mounting board. 

The baseplate assembly, Figure 1-6, is the main structural 
member on which all major assemblies of the magnetic memory 
system are mounted. The baseplate is slide mounted for ease 
of installation in a standard 19-inch equipment rack. All 
pneumatic and electrical connections to the disc assembly are 
made through hermetically- sealed connectors and helium-gas 
fittings in the baseplate. A neoprene gasket, inserted in a 
groove in the upper surface of the baseplate, provides a 
hermetic seal between the baseplate and the cover. The cover 
is bolted to the baseplate. The components of the head actua- 
tion pressure system and pressure system plumbing are 
mounted on the top of the baseplate. Two electronic synchron- 
ous switch assemblies, which actuate the pressure pump and the 
dump valve from the 115 VAC power line, are also mounted on 
the top of the baseplate. These switch assemblies eliminate 
the generation of electrical noise transients when the pump or 
dump valve is switched on or off. 

The helium supply system, including the sustaining helium supply 
bottle, regulator, bottle pressure gauge, and sealed-enclosure 
pressure gauge, is mounted on the under side of the baseplate. 

The pressure relief valve in the baseplate controls the pressure 
within the sealed cover by actuating if pressure rises above 
approximately two psi. The motor start/run capacitors, relay 
board assembly, input-output electrical connectors, front panel 
assembly, and electronics assembly are also mounted beneath 
the baseplate. 

The front panel assembly contains lamps which indicate the status 
of the pressure and temperature within the memory system. The 
front panel contains the following controls and indicators: Motor 
Reset Switch; Motor Power on Indicator; Drum Speed Low Indicator; 
Drum Temperature High Indicator; and Head Actuation Pressure 
Low Indicator. 

The electronics assembly comprises a circuit card rack, connectors, 
circuit cards, and wiring. Silicon solid-state circuit components 
are used exclusively. The electronics assembly functionally pro- 
vides the read/write operation, track selection and generates 
required timing signals. A standard 51-pin Elco connector, with 
wire-wrap terminals, is used for interconnecting circuit cards. 
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The electronics assembly provides the interface between the 
disc device and the controller. The electronics assembly 
accepts integrated circuit logic levels for control, write data, 
and address selection. Outputs consist of read data and timing 
signals at logic levels. 


1.3 SPECIFICATIONS 


Specifications for the memory unit are contained in Table 1-1. 
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TABLE 1-1. SPECIFICATIONS 


FUNCTIONAL 

REQUIREMENTS 


The memory system will perform 

the following basic operations: 

a. Decode track address to select 
proper head(s). 

b. Receive and transmit data in 
NRZ bit serial format at a 
nominal rate of 3 MHz. 

c. Store data on the medium via 
the selected head(s). 

d. Provide clock and origin sig- 
nals to controller. 

e. Provide sector timing signals 
to allow sector addressing, 

f. Display memory system status 
information. 


PERFORMANCE 

REQUIREMENTS 


Capacity 


Addressable track 
capacity: 

97, 920 Data Bits 

Addressable track 
organization: 

90 Sectors: 64 words/sector; 
17 bits/word 

Total capacity: 

Model 7301 - 6,406, 144 Data Bits 

Model 7302 - 12,812,288 Data Bits 

Heads 


Data storage: 

Model 7301 - 256 plus 4 spares 
Model 7302 - 512 plus 4 spares 

Clock: 

1 plus 1 spare 


1 plus 1 spare 


Timing: 
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TABLE 1-1. SPECIFICATIONS (Cont) 

FUNCTIONAL 
REQUIREMENTS (Cont) 

Processing Speeds : 

Rotational speed: 


Data transfer rate 
from disc: 

Data transfer rate 
to controller: 

Average access time: 

Head select time: 

Write to read 
stabilization time: 

Date Error Rates 
(recoverable) : 

Noise immunitv: 


POWER REQUIREMENTS 

AC Power 

Voltage: 

Phase: 

Frequency: 


3450 RPM nominal 

1. 5 MHz nominal 
(2 track parallel) 

3. 0 MHz nominal 
(serial) 

17,4 msec 

20 Msec 

20 Msec 


1 in 10 10 bits 


The disc memory shall be capable 
of operation in the presence of 
noise pulses of ±5 volts peak ampli- 
tude not exceeding ±100 ma peak 
current applied between the AC and 
DC common busses. Under this 
stress the disc memory should ex- 
hibit a mean error-free transfer of 
1.0 x 10 8 bits. This level shall not 
affect writing in any way. 


115 volts ±10% 
Single - 3 wire 
60 Hz ±3% 
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TABLE 1-1. SPECIFICATIONS (Cont) 


POWER REQUIREMENTS 
(Cont) 

AC Power (Cont) 

Run current:. 

Start current: 


Model 7301 - 0.5a 
Model 7302 - 0. 6a 

Model 7301 - 1.8a 
Model 7302 - 2.0a 


DC Power 

Voltage 

+18 +5% 
-12+5% 

+ 5+5% 

Grounding 


Power Failure 


Max. Current 


Regulation 


2a 1% 

la 1% 

2a 1% 

The AC and DC common busses 
shall be isolated. 

No recorded data shall be af- 
fected by loss in any sequence, 
of AC or DC power in other than 
the write mode. In the write 
mode, only the track being 
written may be affected. 


ENVIRONMENTAL 

REQUIREMENTS 

Temperature 

Operating: 

Non-operating: 

Altitude 

Operating: 


0° to +50°C 
-40°C to +75°C 

15.000 ft. (16.8 in.Hg.) 

25.000 ft. (10.8 in.Hg.) 


Non-operating: 




D 

C 


™ TABLE 1-1. 

ENVIRONMENTAL 
REQUIREMENTS (Cont) 

Humidity 

Vibration (operating): 

Shock (non-operating): 

Atmosphere: 

INTERFACE 

REQUIREMENTS 

Input signals: 

Address lines: 


Write: * ; 
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SPECIFICATIONS (Cont) 


Relative humidity 50-95% 

(+25°C to +40°C) 

10-55 Hz at 0. 010" peak to peak 
excursion (1. 6g max.) 

Level 30g; duration 11 msec; 
shape 1/2 sinewave (design goal) 

Normal computer room or 
office environment 


Signals into the memory system 
from the controller are described 
in the following list. All signals 
that are in their TRUE or enable 
condition when at ground are 
marked*. Complementary signals 
are not required. 

Binary- coded address lines are 
required for the number of heads 
in each system. If a system is 
ordered with less than a full 
complement of heads, the heads 
that are supplied will be addressed 
sequentially starting from zero. 

Six address lines are required for 
the 6 x 10® bit system and seven 
address lines are required for the 
12 x 10® bit system. 

This signal from the controller goes 
TRUE with the leading edge of the 
second sector clock of a sector in 
which data is to be written. It re- 
mains TRUE until the 1088th R/W 
clock of the sector is received by 
the controller. The signal is 
FALSE between sectors and through 
track origin time. 




INTERFACE 
REQUIREMENTS (C ont) 

Read *: 


Data write : 
Head change * : 


Output signals: 
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1. SPECIFICATIONS (Cont) 


This signal from the controller 
goes TRUE with the leading edge 
of the second sector clock of a 
sector from which data is to be 
read. It remains TRUE until the 
1088th R/W clock of the sector 
has been received by the controller. 
The signal is FALSE between 
sectors and through track origin 
time. 

Write data is transferred to the 
memory serially in NRZ format 
at R/W clock time when the write 
command is TRUE. Nominal 
transfer rate is 3 MHz. 

This signal is supplied to the 
memory within 100 nsec of a 
change in the address lines. This 
signal sets the read inhibit signal 
TRUE to prevent the controller 
from reading erroneous data. The 
signal must be TRUE for two bit 
times (666 nsec) only to limit the 
disabling of the read function to 
one sector time. 

Signals out of the memory system 
are described in the following list: 
Signals are in their TRUE or logic 
"one" state when positive unless 
marked*, in which case, that sig- 
nal is at ground when TRUE . All 
signals other than the Read/Write 
clock transmitted to and from the 
memory system are NRZ (Non- 
Return- to- Zero). Each bit retains 
its "one" to "zero" character 
throughout the length of the bit 
rather than being transmitted as 
a narrow pulse. 
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TABLE 1-1. SPECIFICATIONS (Cont) 


INTERFACE 
REQUIREMENTS (Conti 


Read/Write clock * ; This is the main clock used to 

define bit boundaries in the mem- 
ory system. It is also used in 
transmitting data to and from the 
memory and the controller. It 
consists of one pulse per bit with 
a nominal width of 160 nanoseconds. 
This clock is present on the output 
to the controller only when data is 
being transmitted to or from the 
memory system. 

Track origin *: The origin pulse is used to mark 

the beginning of a controller track 
address. It is generated in the disc 
unit and transmitted to the controller 
every second disc revolution. The 
width of the origin pulse is 6 clock 
periods or approximately 2 Msec. 

Two sector clocks are recorded on 
the timing track at the beginning of 
each sector. The second follows 
the first by 64 bits or approximately 
21 Msec and each is one bit time or 
approximately 333 nsec wide. 

The Read Inhibit line is TRUE fol- 
lowing the activation of a write 
command or a change in address.. 

It will remain TRUE until one sector 
clock has been transmitted.. It is 
to be used in the controller to pre- 
vent a read command being given 
during the time required for the 
read amplifier to recover from 
transients caused by writing or 
switching tracks. 


Sector clock *: 


Read inhibit 
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TABLE 1-1. SPECIFICATIONS (Cont) 


INTERFACE 
REQUIREMENTS (Cont) 

Data read: 


Disc ready * : 


Read data is transferred serially 
from the memory in NRZ format 
at R/W clock time when the read 
command is TRUE. Nominal 
transfer rate is 3 MHz. 

The disc ready signal becomes a 
logical "one" when the memory 
unit has reached operating speed 
and the head-actuation pressure 
has reached its operating level. 

The memory is then ready to 
read or write data. During 
operation, the disc ready sig- 
nal will become FALSE under the 
following conditions: 

a. Voluntary removal of power 
or accidental loss of power. 

b. Unsafe operating temperature 
inside sealed enclosure. 

Under this condition, power 

to the motor will automatically 
be removed and the memory 
unit will stop. 

c. Head- actuation pressure below 
the value for reliable recording. 


NOTE 


In the absence of DC power , this 
signal shall be effectively an open 
circuit. 



D 


TABLE 1-1. 

INTERFACE 
REQUIREMENTS (Cont) 

Circuits: 


Logic levels : 

With lines properly ter- 
minated all interface 
signals shall have the 
following characteristics 
(signals are the logical 
inverse): 

Logic "one” or TRUE: 


Logic "zero" or FALSE: 
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SPECIFICATIONS (Cont) 


All outout signal lines from the 
memory system are driven by 
TTL gates capable of sinking 16 
miliiamps to ground in the output 
low state. Outputs are on twisted- 
pair lines with the return wire 
grounded near the driver. For 
reliable transmission, the return 
line must be tied to logic ground 
at the receiver. The signal line 
should be terminated with approxi- 
mately 130 ohms to 2.5 volts. 

It is recommended that each out- 
put signal from the disc unit be 
received by using one edge of 
clock as a strobe for clocking 
into the receiving flip-flop so that 
noise on the line other than at 
strobe time be eliminated. 

All memory input lines will be 
received with TTL logic devices 
and will be terminated with 
approximately 130 ohms to +2. 5 
volts. 


+5. 1 volts maximum 
+2.4 volts minimum 


+0.4 volts maximum 
0.0 volts minimum 





INTERFACE 
REQUIREMENTS (Cont) 



AC Power: 


DC Power: 


All interface signal lines 
between the controller and the 
memory system are connected 
via one Winchester type 
MRAC-50-S (50 pin) connector. 

A mating connector is also 
provided. 

The AC power required by the 
disc motor is supplied via a 
Bendix PTO 2A-12-3P connector. 
A mating connector is also 
provided. 

The DC power required by the 
disc electronics is supplied 
via a Bendix PTO 2A-14-12P 
connector. A mating connector 
is also provided. 
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2.1 INTRODUCTION 


gj SECTION 2 

INSTALLATION AND OPERATION 

This section provides installation information consisting of 
receiving data, equipment dimensions, cabling data, installing, 
and operating procedures. 


2.2 RECEIVING DATA 

2. 2. 1 HANDLING 

AND UNPACK- 
ING THE 
EQUIPMENT 


A powered fork lift of 300 pounds capacity is recommended for 
handling the memory unit. 

DO NOT drop the memory unit while handling 
it. Serious damage could result from drop- 
ping the unit. If the unit is dropped, DO NOT 
apply power. Notify the Factory immediately 
to prevent voiding the warranty. 


2.2.2 INSPECTION 2. 2. 2. 1 VISUAL CHECKS. The following checks should be 

made and the Factory notified immediately if the unit shows 
any evidence of damage: 

a. Check for dents or abrasions on cover. 

b. Check control panel for broken indicators or damaged 
switch. 

c. Check rear connector bracket for damaged connectors. 

d. Check underside of baseplate for dented relays and 
broken cables. 

e. Check electronic card rack for loose, missing or 
damaged circuit cards. Check that cards are properly 
installed. 

f. Check part number of Clock Generator and Speed 
Detector card in electronic card rack. Part number 
11874 is used only in installations having a 50 Hz 
primary input line frequency. Part number 11791 is 
used only in installations having a 60 Hz primary in- 
put line frequency. Ensure proper card is installed 
for the intended installation. 

2. 2. 2. 2 ENVIRONMENTAL GAS SYSTEM CHECKS. Perform 
|1 the following visual examination of the environmental gas supply 
system: 

a. Check that the helium gas supply bottle is securely clamped 
in place. 

b. Ensure that the helium gas supply bottle valve is open 
(completely counterclockwise). 




2.3 EQUIPMENT 
DIMENSIONS 
AND WEIGHTS 


2.4 INSTALLATION 

2.4.1 TOOLS 

REQUIRED 
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c. Check that the 0-4000 psi gauge indicates greater than 
1000 psi. If not. excessive leakage has occured. Re- 
place or recharge the bottle before pressure is allowed 
to drop below 300 psi. (Refer to Section 5..) 

d. Check that the 0-3 psi gauge indicates 1/4 to 3/8 psi. 

If it does not. adjust the regulator according to procedures 
outlined in Section 5 . 

The equipment dimensions and weights are contained in Table 2-1. 
TABLE 2-1. EQUIPMENT DIMENSIONS AND WEIGHTS 
Physical Description Model 7301 Model 7302 

Equipment Dimensions 


Depth: 

Width: Slides (max.) 
Baseplate 

Height: 

Equipment Weight 


20. 0 in. 

17.625 in. 
17. 550 in. 

17.75 in. 

140 lbs. 


20. 0 in. 

17. 625 in. 
17. 550 in. 

19. 25 in. 

160 lbs. 


A recommended list of tools and equipment required to install the 
memory unit is contained in Table 2-2. 

TABLE 2-2. LIST OF TOOLS AND ACCESSORIES 
REQUIRED FOR INSTALLATION 


Quantity Tool 

1 Power Fork Lift 

1 Winch with "A" Frame 

1 Open end wrench 

1 set Allen wrenches 

1 Open end wrench 

1 Open end wrench 

1 Open end wrench 

1 Open end wrench 

4 Eyebolts 

1 VOM 

1 Oscilloscope 


Description 

300-pound capacity 
300-pound capacity 
Adjustable 

l/2-inch 
9/16- inch 
5/8- inch 
3/4- inch 
10-24 

10, 000 ohm/volt 
(or better) 

2- channel 



DID 


2.4.2 INSTALLA- 
TION 

PROCEDURES 
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To install the memory unit, proceed as follows: 

1. Remove the four 10-24 bolts in each of the four 
corners on top of the baseplate. Replace them with forged or 
welded 10-24 eyebolts. 


NOTE 


Because of the equipment’s weight 
and awkwardness in handling, the 
use of eyebolts will facilitate hand- 
ling of the unit with a winch and "A" 
frame hoist. 


2. Attach the removeable outside section of the slides 
to the cabinet. Remove the shipping brackets and install the 
unit so the two sections of the slides on the memory unit and on 
the cabinet mate properly. 


CAUTION 

DO NOT EXTEND the baseplate to 
the end of its slides before the 
cabinet is securely installed. The 
weight of the extended memory unit 
could cause the cabinet to tip over. 


3. Install interconnecting cabling. Check all inter- 
connections before applying power. 

2.5 CABLE Figure 2-1 is a cable diagram illustrating how the interconnecting 

INTERCONNECTIONS cables should be connected to place the equipment into operation. 

All interconnections should be checked before applying power. 
Table 2-3 lists the function of all cables. Table 2-4 lists all 
connectors and their part numbers. 


CAUTION 

Before applying power to the equip- 
ment , check for correct voltages at 
the pins of the input connectors to 
prevent possible damage to the 
electrical and electronic systems. 





Figure 2-1. Interconnecting Cable Diagram 
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TABLE 2-3. CABLE FUNCTIONS 


Cable 

Function 

From 

Pl-Jl 

Motor & Pressure 
Control Signals 

Ind. Panel 

P2A-J2A 

DC Power Input & 
Disc Ready Contac s 

Pwr/Sig 

Source 

P2-J2 

DC Power Input & 
Disc Ready Contacts 

Conn. Mtg. 
Brkt. 

P3-J3 

Drum Speed Signals 

Card Rack 

P4A-J4A 

AC Power Input 

Pwr/Sig 

Source 

P4-J4 

AC Power Input 

Conn. Mtg. 
Brkt. 

P5-J5 

Motor & Dump 
Valve Power 

Relay Board 

P6-J6 

X & Y Lines-Under 
Pressure Contacts 

Card Rack 

P8-J8 

Timing Signals 

Card Rack 

P10-J10 

Disc Input Signals 

Card Rack 

P12-J12 

Drum Speed 
Pickup Signals 

Relay Board 


To 

Relay Board 

Conn. Mtg. Brkt. 

Relay Board 

Relay Board 
C onn . Mtg . B rkt . 

Relay Board 

Baseplates 

Baseplates 

Baseplates 

System 

Interface 

Baseplate 
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TABLE 2-4. CABLE CONNECTOR PART NUMBERS 


Connector 


T ype 


Part Number 


PI 

Bendix Connector Plug 

PTO6A-12-10P (SR) 

P2 

Bendix 

PTQ6A-14-12S (SR) 

P3 

Bendix 

PT06A-14-12P (SR) 

P4 

Bendix 

PT06A-12-3S (SR) 

P5 

Bendix 

PTO6A-I8-IIS (SR) 

P6 

Bendix 

PT06A-22-55S (SR) 

P8 

Bendix 

PT06A-16-26S (SR) 

P10 

Winchester 

MRAC 50 PJTDH9 

P12 

Bendix 

PTO6A-12-10S (SR) 

J1 

Bendix 

PTO6A-12-10S 

J2 

Bendix 

PT02A-14-12P 

J3 

Bendix 

PT02A- 14- 12S 

J4 

Bendix 

PT02A-12-3P 

J5 

Bendix Receptacle 

PT07H-18-11P (101) 

J6 

Bendix Receptacle 

PT07H-22-55P (101) 

J8 

Bendix Receptacle 

PT07H-16-26P (101) 

J10 

Winchester 

MRAC 50-SJ6 


(Contacts PJTDH9) 

(Contacts 100-1022P) 
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2.6 OPERATION 


The disc file is completely interlocked and fail-safe. The 
functional operation of the unit can be monitored by observing 
the front panel indications. 


2.6.1 CONTROLS 
AND 

INDICATORS 


The front panel, Figure 2-2, contains four indicator lamps 
and a motor reset switch. 

2. 6. 1. 1 MOTOR POWER ON INDICATOR. The MOTOR 
POWER ON indicator lamp lights when primary AC power is 
applied to the unit. 

2. 6. 1. 2 DRUM SPEED LOW INDICATOR. When power is 
applied, the DRUM SPEED LOW indicator lamp glows until the 
unit reaches a speed of 3300 rpm nominal (2750 rpm @ 50 Hz). 
The DRUM SPEED LOW indicator will remain unlighted during 
operation unless the speed of the unit drops below 3100 rpm 
nominal (2580 rpm @ 50 Hz). When the disc drops below its 
normal safe operating speed, the head actuation pressure drops 
to zero and the data and timing heads retract. 


2. 6. 1. 3 ACTUATION PRESSURE LOW INDICATOR. The 
ACTUATION PRESSURE LOW indicator lamp lights when the 
head actuation pressure is below the nominal level of 1. 5 psi 
and indicates that the pressure pump is operating. The 
ACTUATION PRESSURE LOW indicator does NOT indicate a 
loss of helium in the environmental control system. After 
the disc attains operating speed, the pressure pump operates for 
approximately two to four seconds and the ACTUATION PRESSURE 
LOW lamp lights. When pressure has built up to the operating 
level of 1.5 psi, the ACTUATION PRESSURE LOW indicator 
extinguishes. Normally, the pump will cycle two or three times 
after initial start, during which time the indicator lamp will 
illuminate. During these periods the pump will operate for 
approximately one second. After the initial starting phase, the 
pump should cycle for about one second at a minimum of 10- 
minute intervals. During the short period while the pump is 
cycling, the ACTUATION PRESSURE LOW indicator will flash. 

2. 6. 1. 4 DRUM TEMPERATURE HIGH INDICATOR. The 
DRUM TEMP HIGH indicator lamp lights when the temperature of 
either the drum housing rises above a safe limit of 150°F or the 
motor winding rises above 270°F. Whenever either the drum 
housing thermostat or the motor thermal switch is thus activated, 
an overload relay actuates and removes AC power from the motor 
winding. 
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2.7 ENERGIZING THE UNIT 


Figure 2-2. Front Panel 

2. 6. 1. 5 MOTOR RESET SWITCH. If the temperature inside 
the sealed cover rises to an unsafe condition, one of the two 
thermostats activates and causes AC power to the motor to be 
removed. After the unit has cooled to a safe operation tempera- 
ture, the MOTOR RESET switch must be actuated before power 
can be applied to the motor. 

The magnetic memory system is energized when AC power is 
applied. Operation can be monitored by observing the indicators 
on the front panel. DC power can be applied in any sequence. 

The system is interlocked to inhibit writing when any of the DC 
voltages are too low. There are no provisions for an overvoltage 
condition. The DRUM SPEED LOW indicator will not extinguish 
unless DC power has been supplied to the disc memory unit. The 
drum speed detector circuit requires DC power to operate the 
drum speed relay. Prolonged operation of four-disc units on 
only AC power should be avoided to prevent overheating the motor. 
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3.1 INTRODUCTION 


3.2 ELECTRO- 
MECHANICAL 
DESCRIPTION 

3.2. 1 ENVIRON- 
MENTAL 
GAS SYSTEM 


■ SECTION 3 

PRINCIPLES OF OPERATION 

This section is divided into an electromechanical description 
and a system electronics description of the Magnetic Memory 
System. An overall functional block diagram of the Magnetic 
Memory System is provided in Figure 3-1. 

The following paragraphs provide a functional description of 
the environmental gas system, the head actuation system, and 
the electrical control system. 

The environmental gas system, Figure 3-2, is a helium gas 
supply that provides the unit with the clean, controlled, environ- 
ment required for reliable operation of the flying heads. This 
inert environment also inhibits oxidation of the bearing lubricant, 
and considerably extends the bearing life. In addition, less heat 
is generated from windage friction because of the low density of 
helium. 


The environmental gas system consists of a sustaining helium 
supply bottle, a two- stage regulator with inlet and outlet gauges, 
an inlet fitting and a pressure relief valve. The helium supply 
bottle is a standard type-B medical cylinder with a CGA cutoff 
valve which, when full, contains approximately six cubic feet of 
gas. This is a sufficient supply to fill the volume of space under 
the cover a minimum of six times. 

The helium gas inlet fitting from the environmental gas supply 
is located on the base of the drum housing. This gas supply 
system is not to be confused with the head actuation pressure 
system, which is a completely self-contained system within 
the sealed cover. The environmental gas supply is received 
from the gas supply bottle, external to the sealed cover, and 
provides the controlled atmosphere for the unit. Helium gas 
enters the base of the drum housing and bleeds out of the housing 
into the remainder of the sealed chamber surrounding the mem- 
ory device, maintaining a positive pressure of approximately 
1/4 to 2 psi within the sealed enclosure. 

An Airco Regulator (Stock No. 806-8418) is used to reduce the 
bottle pressure in two stages. The first stage reduces the 
pressure from 2000 psi to approximately 300 psi. The second 
stage reduces it to approximately 25 psi. The regulator has a 
0-4000 psi gauge that monitors bottle pressure,, a 0-3 psi gauge 
that monitors output pressure, and a T-handle with a locking 
nut used for adjusting regulator output pressure. The pressurized 
gas is fed to the baseplate through a cutoff valve, a length of 
plastic tubing, and fittings on both sides of the baseplate. 
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Figure 3-1. System Block Diagram 
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Figure 3-2. Environmental Gas Supply System 
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It is then fed into the drum housing through another length of 
plastic tubing and distributed throughout the drum housing 
and hub assembly. From there, as previously explained, the 
helium gas passes around the headplates and timing capsules 
to fill the space inside the cover at a pressure of approximately 
1/4 psi at room ambient temperature. 

Operating completely closed loop within the environmental at- 
mosphere is the head actuation pressure system, Figure 3-3. 

The sole function of this system is to supply pressure to 
diaphragm assemblies, located behind each timing and data 
recording head, to actuate the heads to flying distance of the 
recording surface. At this position, the recording heads "fly" 
on the gas bearing generated by the rotating discs. The head 
actuation pressure system can be divided into an upper and 
lower section. The upper section distributes the pressure to 
the heads via a distribution manifold, while the lower section 
develops and controls the pressure. The lower section contains 
the pressure pump, check valve, accumulator, dump valve, 
pressure switch, and synchronous switch. 

The head actuation, pressure-distribution manifold is made of 
copper tubing and mounted under the drum housing. Outlet 
tubes from the manifold mate with inlet holes in the drum 
housing to distribute the actuation pressure to the data head- 
plates. Four other outlet tubes are used to directly pressurize 
the timing head assemblies. Two of these tubes are connected 
to the two timing head assemblies by a section of plastic tubing. 
The remaining two, intended for spare timing heads not installed, 
are sealed off with a swagelok fitting or with sealed plastic 
tubing. The distribution manifold inlet tube is connected with a 
detachable fitting to the lower pneumatic actuation system on 
the baseplate assembly. 

3. 2.2. 1 PRESSURE PUMP. The pressure pump is a diaphragm 
type pump with a maximum rated operating pressure of 5 psi. The 
diaphragm is driven by an AC solenoid operating from 115 VAC , 
single phase, 50/60 Hz source. The rated life of the pump is five 
years under continuous operation. This rating is conservative, 
as the pump operates at only 1-5/8 psi with a duty cycle of 1 to 2 
seconds approximately every 20 minutes. 

3. 2. 2. 2 CHECK VALVE. The check valve, located between the 
pressure pump and accumulator, is a unidirectional valve that 
permits gas flow only from the pump to the accumulator. A 
pressure differential of 3/4 psi across the valve is required to 
operate the valve properly and prevent backflow from the ac- 
cumulator to the pump. A small orifice is provided on the inlet 
side of the check valve to vent the pressure trapped in the line 
between the pump and the valve and prevent backflow . 
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Figure 3-3. Head Actuation Pressure System 
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3. 2. 2. 3 ACCUMULATOR. The accumulator, which has a 
capacity of approximately 58 cubic inches, is a plenum chamber 
which eliminates wide pressure variations within the system by 
storing a supply of gas used by the pressure actuation system. 

3. 2. 2. 4 DUMP VALVE. Operating from 115 VAC , 50/60 Hz 
power, this solenoid-operated valve consumes approximately 
7 watts. It remains closed during normal operation, but opens 
in the event of AC power failure or system shutdown and allows 
a controlled discharge of the pressure system. 

3. 2. 2. 5 PRESSURE SWITCH ASSEMBLY. The pressure switch 
assembly controls the pressure within the actuation system. An 
expanding bellows comes in contact with three microswitch con- 
tacts. The three microswitches are set as follows: The ”L" 

(or low) switch controls a logic level signal to the controller when 
the actuation pressure is at 1.5 psi. The "A" (or actuate) switch 
shuts off the pressure pump when a pressure of 1-5/8 psi is 
attained. The "H" (or high) switch deenergizes the dump valve 
to release the pressure if 1-3/4 psi is reached. 

3. 2. 2. 6 SYNCHRONOUS SWITCH. The synchronous switch 
circuit shown in Figure 3-4, eliminates large switching tran- 
sients caused by a sudden application or removal of power from 
inductive loads on the AC line. Two circuits are used, one in 
series with the pressure pump and the other in series with the 
dump valve. Basically, they are full wave bridge rectifiers 
using an SCR as a switching element. The gating circuit of the 
SCR is controlled so that voltage will only be applied to the pump 
when the instantaneous line voltage is less than 20 volts, thus ’ 
preventing high voltage turn-on transients. When the pump is 
commanded to turn off, current flow continues until it falls below 
the holding current of the SCR. Energy stored in the inductor is 
then at a minimum level and turn-off transients are avoided. 

The electrical control system, Figure 3-5, is energized when 
115 VAC, 50/60 Hz, is applied to connector pins J4-A and J4-C. 
The AC power is conducted thru an isolation transformer, the 
normally closed contacts of deenei’gized relays K2 and K3 , 
motor-start capacitor Cl, and then to the main power and 
auxiliary- start windings of the drive motor. The drive motor 
is energized and the parallel MOTOR POWER ON lamp II is 
illuminated as long as AC power is made available. The power 
to the drive motor and the lamp II is interrupted whenever 
thermal overload relay K2 becomes energized, as described in 
subsequent paragraphs. Initially, AC power from J4-A and 
J4-C is also conducted to the normally-closed contacts of relay 
Kl, controlling power to the DRUM SPEED LOW lamp 12. The 
lamp 12 goes on and remains on as long as drum speed relay Kl 
remains deenergized. 




Figure 3-4. Schematic-Synchronous Switch 
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Drum speed relay Kl is controlled by the speed detector which, 
in turn, responds to pulses from the disc speed magnetic sensor. 

As the drive motor causes the disc speed to increase, the rate of 
the magnetic sensor pulses to the speed detector increases pro- 
portionately, and when the disc speed reaches 3300 rpm, the 
speed detector energizes relay Kl. The disc speed relay remains 
energized as long as the disc speed is maintained above 3100 rpm. 
When relay Kl energizes, the DRUM SPEED LOW lamp 12 goes off 
and the AC power at relay Kl contacts is switched to relay K3. 

The energized capacitor cutout/pressure system relay K3 removes 
AC power from the motor-start capacitor Cl, permitting the motor 
to operate on the AC power applied from the normally-closed con- 
tacts of thermal overload relay K2 to the main power winding. The 
MOTOR POWER ON lamp 12 remains on. The energized contacts 
of relay K3 route the AC power to the synchronous switch to con- 
trol the pump motor PI and dump valve VI operation. 

On receipt of AC power at pins LI and L2, the synchronous switch 
SS-1 section starts pump PI, and the SS-2 section energizes the 
dump valve VI solenoid. The synchronous switch SS-1 and SS-2 
sections contain SCR switch circuits used for eliminating voltage 
transients inherent in any circuits that require switching com- 
bined with inductive loads. The AC output of SS-1 to pump PI is 
controlled by the "A” pressure-actuated SI, and the SS-2 AC 
output to the dump valve is controlled by the "H M pres sure -actuated 
switch S2, as explained in the following paragraphs. Initially, the 
synchronous switch applies AC power to pump PI and parallel 
PRESSURE LOW lamp 13. Pump PI starts supplying pressure to 
the head actuating system and lamp 13 lights and remains on. At 
the same time, energized dump valve VI closes and allows the 
head pneumatic system pressure to build up to operating level. 

The dump valve, closed when energized, opens to allow a con- 
trolled discharge of pressure whenever system shutdown occurs 
or AC power is inadvertently removed. 

When the pump brings the actuating system up to the required 
average pressure of 1-5/8 psi, the "A” pressure-actuated switch 
SI opens, causing the synchronous switch to interrupt AC power 
to pump PI. The pump then stops and PRESSURE LOW lamp 13 
goes off. 

If the system pressure exceeds 1-3/4 psi at any time, the "H" 
pressure-actuated switch S2 opens, causing the synchronous 
switch to remove power from dump valve VI. The deenergized 
dump valve releases the gas until pressure returns to normal. 
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If the pressure drops below 1-5/8 psi, the pump will be turned 
on by action of the "A" switch SI and pressure will be restored. 
When this occurs, the PRESSURE LOW lamp will come on for a 
few seconds, but the operation of the unit will not be interrupted. 

When the head actuation pressure is above 1. 5 psi, indicating the 
heads are actuated properly, the "L" (low) pressure-actuated 
switch S3 closes to provide a status signal from pin J3-E to pin 
J3-H. When switch S3 is closed to the normal state, the signal 
indicates to the control logic that the drum is at operating speed, 
the head pressure system is activated, and the system is ready 
for operation. If the "L" switch is opened by a reduction in 
pressure below 1.5 psi, an abnormal state status indication is 
switched to pin J3-H and sent to the controller. 

The drive motor is protected from thermal overload by parallel 
thermostats T1 and T2. If the shroud temperature reaches 150°F 
or if the motor housing temperature reaches 270°F, the respective 
thermostat, T1 or T2 closes, applying AC power from P4-A 
through the completed thermostat switch patch to thermal overload 
relay K2 and the DRUM TEMP HIGH lamp 14. Relay K2 energizes 
and lamp 14 remains on as long as the overload condition exists. 
When relay K2 is energized, AC power is removed from the driv. 
motor, the synchronous switch, the dump valve, and the pump. 
Opening of the AC power circuit deenergizes the solenoid dump 
valve, causing the head actuation pressure to reduce to zero, and 
automatically retracting the read and write heads. Drum speed 
relay K1 is deenergized when the disc speed slows below 3100 
rpm, because of the deenergized drive motor. When relay K1 
deenergizes, the SPEED LOW lamp 12 goes on again. 

When the actuated thermostat, T1 or T2, cools, its contacts will 
automatically reopen, removing the AC power applied from the 
thermostats to thermal overload relay K2. However, relay K2 
remains energized because of the holding AC voltage applied from 
the normally-open contacts of K2 through MOTOR RESET switch 
S4. To restart operation, MOTOR RESET switch S4 must be 
pressed to remove the holding voltage from relay K2, permitting 
the relay to become deenergized and the DRUM TEMP HIGH lamp 
to go off. The AC voltage will then be reapplied to the drive 
motor, dump valve, and pump. 
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3.3 SYSTEM 
ELECTRONICS 
DESCRIPTION 


3. 3. 1 PHASE 

MODULA - 

TION 

RECORDING 


The memory system electronics contains the components 
and circuits necessary for address decoding, the generation 
of timing and control signals, and the recording and 
recovering of data. The logical organization of the elec- 
tronics is dictated by the interface requirements of the 
Hewlett Packard 2115A/2116A Digital Computer. These 
requirements specify a memory organization of 90 data 
sectors per address. Each sector contains 1088 data 
bits and must have the capability of being written in or 
read from, singly or in sequence, at a nominal data rate 
of 3 MHz. Furthermore, the access time to any sector 
must be no greater than 35 msec. 

To satisfy these requirements, the Digital Development 
Corporation Magnetic Memory System is organized such 
that each address sent by the controller actually addresses 
4 data tracks . Since the memory discs rotate at a nominal 
3450 rpm (17. 4 msec/revolution), two tracks are accessed 
in parallel during one revolution and two different parallel 
tracks are accessed during the second revolution. Thus, 
to one address the controller can send 97, 920 (90 times 
1088) data bits at a rate of 3 MHz within a 35-ms period. 
However, the interface logic separates this 3 MHz data 
stream into two 1. 5-MHz parallel data streams (channels 
A and B) and writes 24, 480 data bits on each of two tracks 
during the first of two 17. 4 ms disc revolutions. During 
the second revolution, two other tracks automatically receive 
24,480 data bits each. Thus within 35 ms, the disc can 
store 97,920 (3 MHz) data bits, at one address (controller 
sent), but four physical tracks are actually used. 

In the Magnetic Memory System, phase modulation is used 
to record the data and the timing signals. Phase modulation, 
Figure 3-6, is defined as having one phase of the write 
current for "l"s and the opposite phase for "0"s. Conse- 
quently, the use of phase modulation recording always 
requires a write current change to occur at the center of 
the bit time. 
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Figure 3-6. Phase Modulation Recording Method 

If the current is going positive at center bit time, then a "1" 
is being recorded; if the current is going negative at center 
bit time, then a "0" is being recorded. Details of the 
phase modulation recording process will be discussed in the 
section which describes writing. 

The Read/Write clock signal is derived from a clock track 
recorded on the periphery of one disc. This signal is effec- 
tively a phase modulated signal of 25,325 "l"s, each of which 
defines one bit time or clock period for all operations. A 
spare clock track is recorded in phase with the master and 
may be used to recover data recorded with the master clock. 
A switch on the relay mounting board allows selection of 
either clock track. 


The timing signals. Track Origin (TOP) and Sector Clock 
(SC a , SC^), are derived from a timing track and also recorded 
on the periphery of a disc. The data on the timing track is a 
particular sequence of phase modulated "l"s and "0"s which 
are logically decoded to provide the two timing signals. A 
spare timing track is provided and selected with the same 
switch which selects the spare clock track. 

The low level (10 - 20 mv) clock and timing readback signals 
are amplified by linear preamplifiers which have a voltage gain 
of approximately 50. The clock and timing preamplifiers are 
located on the top endplate of the disc housing assembly, 
placing them in close proximity to the read heads, thus 
maintaining noise pick-up at a minimum. The amplified 
linear signals are routed through the baseplate to the input 
of read amplifiers located in the electronic card rack. The 
read amplifiers transform the amplified signals into logic- 
level outputs. Conversion of the phase -modulated timing 
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signals into NRZ signals is accomplished by a read flip-flop 
which is clocked with a clock pulse derived from the clock track. 

3. 3. 2.1 READ/WRITE CLOCK GENERATION. From the 
clock read amplifier, the clock is coupled to the input of two 
identical clock generator circuits which shape the symmetrical 
clock into pulses of predetermined width. The clock gener- 
ator one-shot multivibrator will trigger on either the positive 
or negative-going edge of the clock depending on which input 
is used. (See Figure 3-7. ) 


INPUT TO CG 

OUTPUT A CG 

OUTPUT B CG 

WRITE /READ 
CLOCK 



n n n tl_tl 25325 

_n n n n 2S3!5 

nJTJTJTJTJlJTJl-rL 50050 


BITS/REV 

BITS/REV 

BITS/REV 


Figure 3-7. Clock Generation Timing 

Clock generator circuit A, Figure 3-8, is wired to trigger 
on the positive -going edge of the clock. Thus two clocks, 
designated C^ and C2» are formed which are respectively 
180° out of phase. 



Figure 3-8. Clock Generator Circuits A and B 
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The outputs of the clock generators are inverted, ORed and 
gated by a read/write clock allow signal in a 3-input NAND 
gate. Clock generators C^ and C 2 thus form the 3 MHz R/W 
clock of 50,650 bits/disc revolution. 


3. 3. 2. 2 ORIGIN PULSE (TOP) AND SECTOR CLOCKS (SC) 
GENERATION. The origin pulse and sector clocks are 
recorded on the same timing track and share a common timing 
preamplifier. The timing is written in a logical code of "l's" 
and "O’s" and is decoded into NRZ timing with a decode flip- 
flop located in the electronic card rack. The NRZ multiplexed 
timing signal is then separated in an origin pulse and sector 
clocks by shift registers and logic gating circuits. 


The TOP pulse is six-clock periods wide, with respect to the 
read/write clock, and is logically true every other disc 
revolution. 

There are 45 sectors per disc revolution, plus one guard 
band. Each sector is 1124 clock (3 MHz) bits in length. There 
are two sector clocks per sector, each sector clock being 
logically true for one -clock period. The first sector clock 
(SCa) is logically true 68 bits before the second sector clock 
(SCb), except for sector one. SCa is true 62 bits prior to 
SCb for sector one. The guard band is 70-clock periods in 
duration and follows the leading edge of the index pulse (an 
internal memory signal) every disc revolution. 

Digital Development Corporation Drawing Number 13779, which 
is included in Section 6, shows the above timing relationship 
in detail. 

Data to be written into the disc memory is presented to the 
disc file as a 3 MHz NRZ signal. The disc system is designed 
to write this data at a 1. 5 MHz rate. It is therefore necessary 
to divide the incoming data into two parts. Data is gated 
with the read/write clock allow (RWA) and sent to two flip- 
flops as shown in Figure 3-9. One flip-flop is clocked with 
Ci and the other is clocked with C2. One flip-flop output 
will consist of the odd-numbered bits, the other output will 
consist of the even-numbered bits. Data is to be clocked 
into the write amplifiers at clock Ci time, Figure 3-10, 
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so it is necessary to resync the odd-numbered bits again with 
another sample flip-flop. This circuit is clocked with clock 
C2. The timing relationships are shown in greater detail on 
Digital Development Corporation Drawing Number 13779, 
provided in Section 6. 



Figure 3-9. Separation of NRZ Data from Controller into 
Two Data Lines 
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DATA TO WA 
B 


DATA TO WA 
A 


Figure 3-10. Timing For Data Separation 

Ti e function of the write amplifier is to convert the NRZ data 
into phase modulated data, and to control a pair of write current 
drivers. Conversion of NRZ data into phase modulated data is 
accomplished by a s pecia l flip-flop located on the write ampli- 
fier card. Data and data are applied to the write flip- flop 
through dc control gates which resynchronize data and data 
with clock Cl. The output of these gates are conducted to the 
bases of the write flip-flop switching transistors. If dat a and 
clock Cl are TRUE, the write flip-flop will set. If data and 
clock Cl are TRUE, the write flip-flop will be reset. In addition 
to the dc control gate outputs which set or reset the write flip- 
flop, another gate is added. This gate is common to both bases 
of the write flip-flop switching transistors. Clock C2is connected 
to this gate. Remember that clock C2 is 180° displaced from 
clock Cl. Consider now that the flip-flop is set ting and resetting 
depending on the condition of (data and Cl) and (data and Cl). The 
flip-flop will be set or reset with the positive-going edge of Cl. 

If Cl is input to the bases of the write flip-flop switching tran- 
sistors, then at each C2 time the flip-flop will toggle to the op- 
posite state. 

The phase modulated data and data are coupled to a pair of write 
enable gates, Gi and Gg, Figure 3-11, which allow passage only 
if the write enable signal is present. This signal must be high 
(true) to enable the write amplifier. If the write enable signal is 
low, then write enable gates Gl and G2 will be inhibited. 
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Current drivers D1 and D2, Figure 3-12 , are NPN transistors 
with emitters at ground potential and collectors connected to 
cur rent- determining resistors R1 and R2. The R1 and R2 values 
are set to allow 125-ma of write current to flow through each half 
of write transformer Tl. Because phase modulated data and data 
are 180° out of phase with each other only one current driver is 
"on" at any one time. Collector potential Vcc is supplied to the 
center tap of transformer Tl via disabling gate G3. Disabling 
gate, G3 is a PNP transistor switch with emitter connected to 
+V and collector connected directly to the center tap of trans- 
former Tl. The base of this transistor must be grounded to 
enable this switch. If the input to this switch goes to +18V at 
anytime, write current will cease to flow. 


Write amplifiers A and B deliver write current to all read/ 
write heads in the memory system. Only one head can be 
written into at one time by each write amplifier. Current 
distribution is accomplished by forming a matrix of "X" and 
"Y" lines. This matrix will be discussed in detail in another 
section. For now, consider that the memory consists of one 
read/write head. The "X" lines will be connected through the 
'X" amplifier; the "Y" line will be returned to ground through 
one "Y" amplifier. 


The write amplifier, Figure 3-13, has been enabled and is 
delivering phase modulated current to the write transformer 
in push-pull fashion. Diodes D1 and D2 are turned off until 
the 'X" amplifier receives an enable signal at the bases of Q1 
and Q2. Current will not flow until Q3, in the "Y" amplifier, is 
turned on to supply a ground return at the center-tapped read/ 
write head. The 'X" amplifier and ,f Y" amplifier are enabled 
at the same time by the decoding of the track address lines. 


At the write transformer, consider point "A" positive with 
respect to point "B". Current will flow through D1 and D3, 
the emitter collector junction of biased-on transistor Q3, 
through D5 and D7, through the left half of the read/write head, 
completing its path through transistor Q3 to ground. A similar 
current path through the right half of the head is used for the 
opposite polarity signal out of the write amplifier. Waveforms 
of normal and abnormal write current are provided in Figure 
3-14. 






Figure 3-12. Write Head Current Drivers 
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Figure 3-14. Write Current Waveforms 
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There are up to four rotating discs located within the disc 
housing. Each of the flat sides on the discs is used for data 
storage. Each flat side has a capacity of 64 recording tracks, 
and is serviced by one headplate assembly containing the 64 
read/write heads. This section describes the electrical 
organization of the headplates and their associated addressing 
circuitry. 

3. 3. 5. 1 HEADPLATE AND MATRIX ORGANIZATION. 
Electrically, the 64 read/write heads of each headplate , Figure 
3-15 and 3-16, are separated into 4 'X" lines, each containing 
16 read/write heads. Each 'X" line is serviced by one 'X" 
amplifier. Each of the 16 read/write heads is a center- tapped 
coil. The center tap of each head in the 'X” line is made com- 
mon with one head in each of the remaining three ’X" lines. 

A functional schematic diagram of the headplate organization, 

Digital Development Corporation Drawing Number 14011, is 
provided as Figure 3-17. 

Matched pairs of isolation diodes are in series with each of the 
read/write heads. These diodes reduce noise as well as prevent 
cross-coupling into an unselected head. All electrical connection 
and input points are made on a terminal board mounted on the bac, 
of each headplate. This terminal board also contains the isolation 
diodes. Total matrix size of each headplate is 4 ’X" and 16 "Y" 
lines. (See Figure 3-17 . ) As there is a total of 8 headplates, the 
second 4 headplates use the same 16 'X" amplifiers that service 
the first 4 headplates. Separation is accomplished with 16 dif- 
ferent "Y" lines. Total matrix size is 16 "X" lines (selected 
two at a time) and 32 "Y" lines. The 'X" amplifiers are located 
on the back of the lower 4 headplates with jumper wires routed 
to the upper 4 headplates. The 32 'Y" lines are routed through 
a connector on the baseplate from the outputs of 32 "Y" amplifiers 
located on the "Y" decode matrix board. The 'X" select lines 
to the 'X" amplifiers are routed through a connector on the base- 
plate from the 16 decode drivers outputs. Track selection is ac- 
complished by enabling a particular 'X" amplifier and "Y" amplifier. 

3. 2. 5. 2 ADDRESSING. As previously discussed, data from 
the controller is divided into two sections, A and B. This data 
is transmitted to separate write amplifiers and written simul- 
taneously on different recording tracks. Because one address- 
able track, with respect to the controller, is two disc revolutions 
in duration, it is necessary to switch to two new tracks at the end 
of the first revolution of the disc. Switching is accomplished 
within the disc system by switching track address flip-flop TA at 
index time. Therefore, the address sent by the controller remaii 
the same during both revolutions of the disc. 
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3. 3.5.3 ADDRESS DECODING. Track selection, Figure 
3-18 , is accomplished by selecting a particular 'X" amplifier 
and a particular ,r Y" amplifier. The ’X" amplifiers receive 
their selection command from an *X M decode driver. The 
"Y" amplifier receives its enabling command from one of two 
"Y" decode drivers. Table 3-1 lists the relationship between 
the octal address, the "X" line, and the headplate. Recall 
that it is a "Y" line that changes with T^; the 'X" line does not 
change with Ta. Table 3-2 lists the relationship between the 
octal address, the "Y" line, and the headplate. 
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Figure 3-18. Address Decoding 


Each ,f Y" decode driver accepts a four-bit binary code, and, 
depending upon the code composition, selects a particular ,r Y" 
amplifier that, in turn, supplies a ground return to the center 
taps of all read/write heads sharing that particular "Y" line. 


The ’X" decode driver accepts a three-bit binary code and, de- 
pending upon the composition of the code , selects two , X H ampli- 
fiers (A and B) that, in turn, supplies a current path to the 
selected ’X" lines. The current in the selected ’X n line flows 
through the read/write head that has its center tap grounded. 





TABLE 3-1. "X" LINE ADDRESS LOCATION 

Headplate Headplate 

Location "X" Line Location "X" Line 


[disc surface) 

Input 

Octal Address 

(disc surface) 

Input 

Octal Address 

LI 

B7 

B8 

00 

- 07 

A 

L3 

B7 

B8 

100 

- 107 

A 


B5 

B6 

10 

- 17 

A 


B5 

B6 

110 

- 117 

A 


B3 

B4 

20 

- 27 

A 


B3 

B4 

120 

- 127 

A 


B1 

B2 

30 

- 37 

A 


B1 

B2 

130 

- 137 

A 

U1 

B7 

B8 

0 

- 07 

B 

U3 

B7 

B8 

100 

- 107 

B 


B5 

B6 

10 

- 17 

B 


B5 

B6 

110 

- 117 

B 


B3 

B4 

20 

- 27 

B 


B3 

B4 

120 

- 127 

B 


B1 

B2 

30 

- 37 

B 


B1 

B2 

130 

- 137 

B 

L2 

B7 

B8 

40 

- 47 

A 

L4 

B7 

B8 

140 

- 147 

A 


B5 

B6 

50 

- 57 

A 


B5 

B6 

150 

- 157 

A 


B3 

B4 

60 

- 67 

A 


B3 

B4 

160 

- 167 

A 


B1 

"DO 

70 

- 77 

A 


B1 

-DO 

170 

- 177 

A 
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TABLE 3-1. "X" LINE ADDRESS LOCATION (Cont) 


Headplate 

Location 'X" Line 

(disc surface) Input 

Octal Address 

Location 
(disc surface) 

Headplate 

’X" Line 
Input 

Octal Address 

U2 B7 

40 

- 47 

B 

U4 

B7 

140 

- 147 

B 

B8 





B8 




B5 

50 

- 57 

B 


B5 

150 

- 157 

B 

B6 





B6 




B3 





B3 




B4 

60 

-67 

B 


B4 

160 

- 167 

B 

B1 





B1 




B2 

70 

- 77 

B 


B2 

170 

- 177 

B 
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TABLE 3-2. "Y" LINE ADDRESS LOCATION 
Headplate 


Location 

"Y" Line 



(disc surface) 

Input 

Octal Address 

LI, Ul, L2, U2 

A1 

0N0 * 

TA 


A2 

0N0 

TA 

LI, Ul, L2, U2 

A3 

ONI 

TA 


A4 

ONI 

TA 

LI, Ul, L2, U2 

A5 

0N2 

TA 


A6 

0N2 

TA 

LI, Ul, L2, U2 

A7 

0N3 

TA 


A8 

0N3 

TA 

LI, Ul, L2, U2 

A9 

0N4 

TA 


A10 

0N4 

TA 

LI, Ul, L2, U2 

All 

0N5 

TX 


A12 

0N5 

TA 

LI, Ul, L2, U2 

A13 

0N6 

"TA 


A14 

0N6 

TA 

LI, Ul, L2, U2 

A15 

0N7 

TA 


A16 

0N7 

TA 

L3, U3, L4, U4 

Al 

1N0 

TA 


A2 

1N0 

TA 

L3, U3, L4, U4 

A3 

INI 

TA 


A4 

INI 

TA 

L3, U3, L4. U4 

A5 

1N2 

TA 


A6 

1N2 

TA 

L3, U3, L4, U4 

A7 

1N3 

TA 


A8 

1N3 

TA 


* 0£N<7 
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TABLE 3-2. "Y" LINE ADDRESS LOCATION (Cont) 
Headplate 

Location "Y" Line 


(disc surface) 


Input 

Octal Address 

L3, 

U3, 

L4, 

U4 

A9 

1N4 

TA 





A10 

1N4 

TA 

L3, 

U3, 

L4, 

U4 

All 

1N5 

TA 





A12 

1N5 

TA 

L3, 

U3, 

L4, 

U4 

A13 

1N6 

TA 





A14 

1N6 

TA 

L3, 

U3, 

L4, 

U4 

A15 

1N7 

TA 





A16 

1N7 

TA 



D 


C 


3. 3. 5 . 4 "Y" DECODE DRIVERS. The controller supplies four 

address lines, TO, Tl, T2, and T6, to the identical 'Tf" decode 
drivers. T 6 selects one of the two groups of "Y" decode drivers 
and the memory system supplies the fourth address, line TA. TA 
is an internal timing signal that becomes true for each alternate 
revolution of the disc. By using T6 in this manner, the lower half 
of the memory cannot be inadvertantly addressed in systems with 
only half capacity. 


3. 3. 5. 5 'X" DECODE DRIVER. . The controller supplies 

address lines T3, T4, and T5 to the T X" decode driver. 

Depending on the binary code, two output lines, A and B, 
will be enabled. 

The 'X" decode driver is wired to select two ’X" lines 
simultaneously. However, the ’X" decode driver is inter- 
changeable with the ,r Y" decode drivers, the difference in 
wiring accomplished external to the cards. The 16 outputs 
of the ’X" decode driver are routed to the inputs of the 16 
’X" amplifiers mounted on the back of the first 4 headplates 
in the memory system. (See Figure 3-19.) Output of 'X M 
and "Y" decode drivers are at ground when selected. 

In the read mode, the read/write heads become the source of 
signal generation. The low-level readback signals (10-20 rav 
peak) are amplified into logic levels, detected (converted into 
NRZ data), recombined (A and B), and processed to the controller 
on demand. As mentioned, there are two data preamplifiers 
located on the top end plate of the motor housing assembly. (See 
Figure 3-20.) One preamplifier amplifies A data, the other B 
data . The pr ea mplif ier s receive DC power from the electronic 
card rack. Outputs from the data and timing preamplifiers are 
processed to the electronic card rack through a connector. The 
data preamplifiers receive their inputs directly from the 
read/write heads through read diodes located on the ’X" 
amplifiers. (Recall that the 'X" amplifiers are located on 
the back of the four lower headplates.) 

The function of the ’X" amplifiers in the read mode is to provide 
a forward biasing current to the read diodes and the isolation 
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Al, Cl 

YO 

NOTE: ADDRESSES START 
AT X 0 (B7 & B8) 
AND END AT X 4 
(B1 & B2); 
ADDRESSES START 

A2, C2 

Y1 

A3, C3 

Y2 

AT Y q (Al, Cl) 
AND END AT Y lg 
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diodes in series with each read/write head. The function of 
the "Y" amplifiers in the read mode is to provide a return 
path for the bias current. Head selection in the read mode 
is the same as in the write mode. 

3. 3. 6. 1 READING WITH A TYPICAL READ/WRITE HEAD. 
(Refer to Figure 3-21. ) Assume that *'X" amplifier Xq and "Y" 
amplifier Yq are selected. DC current flows from V through 
resistor Rl, diode D13, the emitter-collector of transistor Q2, 
diodes D2 and D4, half of the read/write head, and through Q1 
to ground. DC current also flows from V through resistor R2, 
diode Dll, transistor Ql, diodes D1 and D3, half of the read/ 
write head, and through Ql to ground. 

Read buss diodes Dl 2 and D14 are forward biased by current 
flowing from V through resistors R2 and Rl, transistors Ql 
and Q2, read buss diodes D12 and D14, and through Q2 and Ql 
to -4V DC. The low-level AC readback signals are coupled to 
the input of the data preamplifiers. The linear data preamplifier 
outputs are coupled to the read amplifiers where they are further 
amplified into logic levels. The read amplifiers are saturable 
comparators that provide a positive voltage or ground level out- 
put, depending on the relative polarity of the input signal. DC 
feedback is used to ensure signal symmetry. 

The readback signals are then decoded into NRZ data with D 
flip-flops that are gated with the data strobe clock. (See 
Figure 3-23.) The data strobe clock is delayed so that it will 
examine the second half of each bit. The flip-flop will set if 
the data is high at strobe time and reset if the data is low at 
strobe time. 
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Figure 3-22. Not Used 
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3.3.7 STROBE 


SELECTION 


3.3.8 COMBINA- 
TION OF 
DATA A + 
DATA B 


Because of variations in head inductance and disc plating 
characteristics, data to be recovered does not always occur 
at the same time with respect to a fixed clock. Some data 
will be earlier, some later. The electronic system looks at 
the data for one bit time at the beginning of each sector. If 
the data is early then an early strobe will be selected and 
processed to the data decode flip-flop. If the data is late, 
then a late strobe will be processed to the data decode flip-flop. 

The sample window, Figure 3-23, becomes true for one bit 
time at the beginning of each sector. Sample gates A and B 
become true and allow the sample clock to be applied to their 
respective sample flip-flops. Data from each data read 
amplifier is applied to the input of the sample flip-flops 
where it will be compared to the sample clock. If data and 
sample clock are both true, then the sample flip-flops will set. 

If the data and the sample clock are not true, then the sample 
flip-flop will be reset. Each sample flip-flop operates in- 
dependent of the other. The data at sample window time is 
always a logical "1" and is written that way by the memory 
system. If the sample flip-flop sets, then an early strobe is 
processed to the data decode flip-flop to strobe the data during 
that particular sector. If the sample flip-flop is reset, then 
late strobe is processed to the data decode flip-flop for that 
sector. The sample clocks, early and late strobe, are derived 
from an adjustable delay line. Input to the delay line is clock C2 . 
(Recall that data is written at clock Cl time. Clock C2 occurs at 
center bit time and must be delayed to strobe the second half of 
the data bit. ) The delay line is capable of 250 nanosecond delay in 
12. 5 nanosecond steps. Delay settings are determined by the 
manufacturer during test operations. 

When data is sent from the controller it is sent at a 3. 0 MHz rate. 
The data is divided into two data streams, A and B, and is written 
into different tracks. Before data can be sent back to the controller, 
it must be reassembled into 3. 0 MHz data. Data from decode 
flip-flop A is resynced to clock Cl by a NAND gate and processed 
through a data latch-circuit. Data from decode flip-flop B is 
resynced to clock (ST)by a NAND gate and processed through a 
data latch circuit. Data latch A and data latch B are reset by 
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DATA A DECODE 



Figure 3-23. Strobe Select Circuitry 
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clock C2 and Cl respectively. The outputs of the data latches 
become true with their respective clocks and the two outputs are 
combined through an OR gate. The OR gate output is inverted 
and processed to the controller. The OR gate in inhibited from 
operation during the write mode by an inhibit signal. 
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A functional block diagram of the system is provided in 
Figure 3-24, consisting of two sheets. Data control logic 
is shown on sheet 1. Address decoding logic is shown on 
sheet 2. Sheet 1 of the drawing depicts elements of the eight 
circuit cards (Al, A10, All, A13, A15, A16, A17, A18). 

Card Al contains the four read amplifiers; one each for clock, 
timing code, channel A data, and channel B data. Card A10 
has the write amplifiers (for both data channels A and B), and 
also several inverters. Card All is the delay line card. Card 
A13 is the terminator card that has line termination resistors 
and voltage monitoring diodes. The function of card A15 is to 
generate the three clocks (Cl, C2, and ST) and to supply a 
current sink for the disc-speed relay. 


Card A16 is the Interface No. 1 card. As shown on the block 
diagram, the lower portion of card A16 has flip-flop shift regis- 
ters and gates used for generating the sector and index timing 
signals from the coded information recorded on the timing 
track. The upper portion contains channel A and B read flip- 
flops and the gates required to serialize the two data streams 
of 1. 5 MHz data into a single 3 MHz stream. 


Card A17 is the Interf ace N o. 2 card. The upper portion 
generates the signals (TOP and TA) required to simulate an 
1800-rpm disc speed and also generates the delayed ready 
signal (RY). The three flip-flops shown in the center of the 
A17 logic, separate alternate data bits in the 3 MHz data write 
into two parallel 1. 5 MHz data streams. The read inhibit logic 
and the logic that causes the flow of read/write clocks to begin 
at the correct times is below these flip-flops. At the very 
bottom, there is the write enable logic that causes writing to 
continue for a short time after the write command is removed. 
Card A18 contains the circuitry necessary for selecting the 
correct data strobe for each of the two data channels. 


Sheet 2 of the functional block diagram shows the "Y" and "X" 
decode logic that generates the "X" and "Y" select signals that 
control the matrix of read/write heads. The inputs consist of 
the address lines (TO through T6) from the controller and a 
signal (TA) generated in the memory that selects different halves 
of the memory during alternate disc revolutions. 
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The disc speed signal on pin P3-C is a twice per revolution 
(17 ms) signal. The disc speed detector contains three one- 
shot multivibrators and uses the disc speed signal to determine 
when the disc reaches approximately 3300 rpm. When the disc 
has reached this rotational speed, the speed detector draws 
current through the disc speed relay coil. Closure of the disc 
speed relay causes removal of the starting capacitor from the 
drive motor circuitry, and energizes the pneumatic pump 
which supplies the pressure for head actuation. 

When the heads actuate, the memory ready signal on pin P3-H 
goes high and the interface logic is activated. As soon as the 
heads have actuated, the preamplifiers will cease oscillation 
and a 1. 5 MHz square-wave clock will appear at pin 30 of 
Card Al. There will be 25,325 clocks per disc revolution. 

The positive and negative transitions of the clock alternately 
fire two 170-ns one-shot multivibrators that provide the two 
timing signals Cl and C2. A third one-shot multivibrator 
operates in parallel with the C2 one-shot multivibrator and 
provides the 80-ns ST (strobe) timing signal. 

The track index (IX) and the sector clock (SC) are timing signals 
that define the beginning of each revolution and each sector 
respectively. They are generated from a coded pattern recorded 
on the timing track. The timing code (TC) is present at pin 31 
of Card Al and is strobed into and shifted through the register 
stages A, B, C, and D with ST. Six "l"s in the timing code 
define the revolution index or origin point; two "l"s occur at 
each sector clock time. A single "1" is used to begin the flow 
of clocks to the controller during writing and reading and to 
generate the strobe select window. 


As the six bits shift through the register, the outputs A, B, C, 
and D are combined to form the index (IX) signal that is three 
bits (1. 5 MHz) in length and occurs once per revolution (17 ms). 

As the two-bit code passes through the shift register, the condition 
BCD is detected, generating the first sector clock (SC a ) signal 
that is one-half bit (1. 5 MHz) in length. Two of these sector 
clocks occur for each sector of data and are spaced 32 bits 
(1.5 MHz) apart. The second sector clock (SCb) of each pair 
defines the beginning of each sector. As the single^ bit pattern 
passes through the shift register, the condition BCD is detected 
and is used as a "window" in the strobe selection circuitry and 
is also to initiate the secondary shift register EFGH. The shift 
register output F is used to begin the gating of read write clocks 
to the computer during a write operation. The shift register out- 
put H is used to begin the gating of read write clocks to the computer 
during a read operation. 



D 




C 


The disc controller requires a track origin pulse (TOP) once every 
other disc revolution (34 ms); it is generated by gating through 
every other IX. Before reading or writing can commence, the 
controller must receive a ready status from pin J10-FF. This 
occurs after a memory ready (P3-H) goes high a nd is d elayed 
at least two revolutions time by being clocked by TOP through 
two D-type flip-flops. The sending circuit for the ready signal 
is an open-collector transistor that allows the controller to 
pull the ready line high to the not-ready condition, when DC 
power is lost in the memory system. The signal TA , which 
appears at pin 13 of Card 17, is used in the "Y" decode to select 
different halves of the memory during alternate disc revolutions. 
The source of TA is the flip-flop that is used for generating 
TOP by gating through alternate ind ex si gnals. Signal TA is 
high during the revol ution following TOP and low during the 
revolution preceding TOP. 

The Read Inhibit (RI) signal at J10-H goes low whenever a head 
change signal or write command is detected. It will remain low 
beyond one sector clock B following the removal of both the head 
change and write command signals. Read inhibit (RI) is generated' 
by two cross-coupled gate latches. The first latch is set and HI 
goes to ground when either head change or write command occurs* 
After both head change and write command have been removed, 
their absence and timing signal F cause the second latch to set. 

As soon as the second latch reaches the set state, the first 
resets, causing RI to go high (FALSE). 

The following is a description of the write/read command 
operation in the disc memory. Digital Development Corporation 
Drawing Number 13779 is provided in Section 6 and consists of 
a timing diagram for the memory and interface signals. Sheet 
4 of that drawing shows the events that occur during the beginning 
and the ending of a command; sheet 3 shows the events occuring 
during the data transfer portion of the sector. The write command 
(W) at J10-S comes true (0 volts) at the leading edge of the second 
of the sector clock pair (SCb). The occurance of W immediately 
sets the write enable latch, thereby permitting writing to begin 
because of the falling of the enable signal at pin 29 of Card A17. 

At this time, data from the controller is not being written; 
instead, five "l"s are written. These are to be used as a pre- 
amble during reading. 

Four bit times (1.5 MHz) after the appearance of the write com- 
mand, F gate causes the setting of a latch that allows the read 
write allow (RWA) at A17-17 to come true. RWA gates 3 MHz 
clocks to the controller, which in turn, begins the sending of 
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data to the memory. Data from the controller (data write) 
at J10-M is inverted at A18-41. This same inverter causes 
the writing of preamble "l"s when the RWA signal is low. 

The inverted data (3 MHz) is converted to two parallel streams 
of 1. 5 MHz data by three D-type flip-flops at pins 10, 11 and 
12 of Card A17. 

The controller bits being conducted to the channel A data stream 
are subjected to a one-bit delay in order that the data bits on 
both channels can be written and read simultaneously. When 
the controller detects the 1088th negative shift in the read write 
clock it removes the write command. This causes RWA to fall 
and prevents clocks from being sent to the controller. Also, 
because A18-40 is now at ground, all "l"s are now written in 
the memory. Writing continues until the next sector clock 
(SCb - the second of the pair) is detected. The enable latch is 
reset causing A 17-29 to go high. It should be noted that the 
first sector clock (SCa) of a pair occurs during that portion of 
a sector in which data is written, but that particular sector 
clock will not reset the enable latch even though it switches one 
of the gates in the latch. The other gate in the enable latch is 
kept from switching by the presence of the write command. 

Thus, the writing of "l"s begins at sector clock B. The writing 
of data occurs shortly thereafter and continues beyond the distant 
but approaching sector clock A, then, the writing of "l”s resumes 
and continues until sector clock B. 

The read command can become active only at sector clock B time. 
Coincidence of the read command and H gate sets a latch that 
causes RWA to come true which, in turn, allows read write clocks 
to be sent to the controller. Parallel channel data from the two 
read amplifiers is present at pins 40 and 42 of Card A16. The 
two parallel data streams are strobed into D-type flip-flops and 
alternately gated out of these flip-flops into two latches; the out- 
puts of which form the data read (3 MHz) interface signal. The 
OR gate that combines the two data streams is disabled when the 
read inhibit signal is active (0 volts) . The data read at interface 
output J-10-P is re-inverted at A18-44 to compensate for the 
inversion at the interface input (A18-41). Thus, if the controller 
sends "P's to the memory to be written, "0"s are written, but 
"P's are ultimately returned to the controller during a subsequent 
read command. 

The data read signal will have gating spikes between the data bits 
because of the way the outputs of the latches are used to form the 
data read signal. The channel A data enters its read latch at Cl 
leading edge and the latch is reset at C2 leading edge. The channel 
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B data enters its latch with the leading edge of ST (which is 
coincident with the leading edge of C2), and the latch is reset 
with Cl leading edge. The output of these two read latches 
are "ORed" to form the data read. ST, instead of C2, is used 
to gate the channel B data into its read latch because the data 
in the channel B read flip-flop may cha nge d uring the last 
part of C2 (depending upon the timing of "STB), and.ST 
is shorter than C2. Therefore, the setting of the read latch 
will be complete before the read flip-flop changes. 

Variation in the physical parameters of heads and discs causes 
the read signals from different tracks (heads) to be delayed by 
slightly different amounts relative to the clock. Strobe selection 
is a means whereby the better of two timing signals is selected 
to clock (strobe) the amplified signal from the read/write heads 
into the read flip-flop. Although each channel has separate 
strobe selection logic, only channel A will be described, since 
channels A and B are similar. 

A preamble of several "l"s is recorded immediately preceding 
each sector of data. During a read operation, a middle bit of the 
preamble is sampled by a timing pulse that is known to be 
coincident with signals from "early" heads. If the sample 
"catches" the selected preamble bit, it sets a flip-flop that 
continuously selects early strobes during the subsequent reading 
of sector data. If the sample fails to "catch" the selected pre- 
amble bit, the flip-flop is reset and a late strobe is selected. 

The five signals used in strobe selection are: Read Data - from 
the read amplifier; Window - which defines the time period of a 
middle preamble bit; Sample - an "early" pulse that is gated 
through by the window to sample the preamble and set the 
selection flip-flop; Early Strobe (EST) - a pulse that has an 
action edge slightly later than that of sample (the leading edge 
of sample is used, but the trailing edge of the selected strobe 
is the action edge); Late Strobe (LST) - a pulse that is significantly 
later (50 to 150 ns) than EST. 

The window (BCD) is present at pin 22 of Card A16. It is at ground 
long enough to gate one sample A through the NOR gate at A18-28. 
The leading edge of the gated sample will set the D-type flip-flop 
at A18-M2, if the preamble "1" on the data line is present at 
A18-25. This will select EST at A18-2 and A18-13. If the "1" 
is late and misses being sampled, the flip-flop will reset and 
LST will be selected at A18-5 and A18-6. The selected strobe is 
present at A 18- 7 and is used (trailing edge) at A 16-44 to clock the 
data into the read flip-flop at A16-M3. Since the selection flip- 
flop can be set or reset only once per sector (at window time), 
the strobe selected will continue to be used throughout the full 
sector of data. 
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SECTION 4 
CIRCUIT BOARD SPECIFICATIONS 

Descriptions and specifications of the individual circuit boards 
installed in the Magnetic Memory System are included in this 
section as an aid to maintenance. The functional description 
of the circuit boards containing the integrated circuit logic modules 
(DIP) is contained in Section 3, Paragraph 3.4. The circuit board 
descriptions are arranged in numerical order. The respective 
schematics, assembly drawings, and parts lists for the circuit 
boards are provided in Section 5. The following list of circuit 
boards and respective part numbers is provided for reference 
purposes: 


PART NUMBER 


CIRCUIT BOARD 


11306 

Write Amplifier 

11640 

Delay Circuit 

11661 

Decode Driver 

11791/11874 

Clock Generator and Speed Detector 

11803 

Read Amplifier 

11807 

Linear Data Preamplifier 

11811 

Linear Timing Preamplifier 

11815 

Line Terminator 


11818 


"X" Amplifier 
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WRITE AMPLIFIER 
11306 


SPECIFICATIONS 


This module contains two write amplifiers, one buffer amplifier, 
and three inverter circuits. The write amplifier consists of three 
separate circuit functions: (1) Set/reset diode-gated flip-flop de- 
signed to form phase- modulated write data from NRZ computer 
data, its complement, and a two-phase clock; (2) a push-pull 
current switch, controlled by the flip-flop and used to drive write 
currents through magnetic read/write heads; (3) a high-current 
transistor switch designed to remove the source voltage from the 
write driver to inhibit writing when commanded. The buffer 
amplifier may be used to drive the disable input in the high- 
current transistor switch or for other functions that require a 
non-inverting amplifier. If write protect switches are used as 
part of the design and a protected track Is selected, the write 
voltage is removed from the write driver. The three inverter 
circuits have no special function and are used wherever inverter 
or buffer amplifiers are required. 

WRITE AMPLIFIER SECTION: 

Maximum Operating Frequency : 2 . 0 MHz 

Input Signals : 

Data: TRUE = +3V min. 

FALSE - +1V max. 

Input current - -lOma @ 0V 

Open circuit voltage = +3V nom. 

C 1 Input: TRUE = + 3V min . 

FALSE = +1V max. 

Input current = - lOma @ 0V, for 
each of two inputs required 

Open circuit voltage = +3V nom. 

C2' Toggle Input: Triggers on falling edge of pulse 

Minimum Pulse Width = 50 ns 


Enable Input: 


Minimum Amplitude = 6V 

TRUE = + 6V min . 
FALSE = +1V max. 


Open circuit voltage: 7V nom. 
Input current: -14ma @ 0V 





WRITE AMPLIFIER 

11306 (Cont) Disable Input: 

SPECIFICATIONS 

(Cont) 

Output Signals: 

Rise/Fall Time.: 
Propagation Delay : 
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TRUE =+18V or open 
FALSE = +1V max. 

Input current = -lOma @ 0V 

Push-pull 

Output to head = 150ma max. 

100 ns min. , into 10 pH nominal 
head load 

75 ns max. 


INVERTER SECTION: 
Input Signals : 

Output Signals: 

Input Current: 
Rise/Fall Time: 
Propagation Delay : 
BUFFER SECTION: 
Input Signals : 

Output Signals: 

Input Current : 
Rise/Fall Time : 
Propagation Delay : 


TRUE = +3V min. 

FALSE - +1V max. 

TRUE = 7. 5V ±0. 5V @ 8ma 
FALSE = 0.5V max. @ -65ma 

-lOma @0V 

15 ns typical 

25 ns nominal 


TRUE = +3V min. 

FALSE = +1V max. 

OFF =+18V, no load 
ON = +1V @ lOOma 

-lOma @ 0V 

25 ns typical, dependent on load 
50 ns 
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SPECIFICATIONS 

(Cont) 


MODULE POWER REQUIREMENTS: +18V § 500ma 

-12V @ 25 ma 


CONNECTIONS: 


Circuit Ref. 


Circuit Pin Numbers 


Point 

A_ 

B_ 

c_ 

1 

4 

29 


2 

3 

30 

- 

3 

10 

35 

- 

4 

23 

49 

- 

5 

13 

39 

- 

6 

12 

38 

- 

7 

15 

41 

- 

8 

14 

40 

- 

9 

11 

36 

- 

10 

5 

31 

45 

11 

9 

34 

42 

12 

19 


- 

13 

16 


- 

14 

17 


- 
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WRITE AMPLIFIER 
11306 (Cont) 


DATA 



.DATA' 


R 0 




5 Q ENABLE 


DISABLE 


+ 18V 



NOTE: Ref. 13 (pin 16) provides access directly to base of 
second inverter for special control applications. 


WRITE AMPLIFIER FUNCTIONAL SCHEMATIC 



DELAY CIRCUIT 
11640 


SPECIFICATIONS 


DID 
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This module contains one delay line driver circuit, one delay 
line, eight tap amplifier circuits, and one inverter circuit. 
The delay circuit is used to derive the read strobe clock from 
one phase of the two-phase write clock. The delay line has a 
total delay of 250 ns and is tapped every 12. 5 ns. Each tap 
amplifier may be connected to any tap of the delay line. The 
inverter has no special function and is used wherever an 
inverter or buffer is required. 

DELAY LINE DRIVER CIRCUIT: 

Maximum Operating Frequency : 5 MHz 


Input Signals : 
Input Current : 


TRUE = +3V min. 
FALSE = +1V max. 

-8ma max. @ 0V 


Minimum Pulse Width: 50 ns 

Output Drive Capacity: Delay line with tap amplifiers 

TAP AMPLIFIER: 

Maximum Operating Frequency: 5 MHz 


Input Signals : 
Output Signals : 

Rise/Fall Time: 


Delay line tap output 

4. 3V ±0. 5V @ 8ma 
+0. 5V max. @ -65ma 

15 ns max. 


Driver/Amplifier Propagation Delay: Delay line setting 

+50 ns nominal 

INVERTER CIRCUIT: 

Input Signals : TRUE = +3V min. 

FALSE = +1V max. 

Output Signals: 4. 3V ±0. 5V @ 8ma 

+0.5V max. @ -65ma 



DELAY CIRCUIT 
11640 (Cont) 

SPECIFICATIONS 

(Cont) 


Input Current : 
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Rise/Fall Time : 
Propagation Delay: 


15 ns typical 
25 ns 


MODULE POWER REQUIREMENTS: 


+ 18V @ 120ma 
-12V @ 12 ma 




TAP AMPLIFIERS 



INVERTER 



DECODE DRIVER 
11661 


SPECIFICATIONS 
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This circuit consists of a binary to decimal decoder with a tran- 
sistor driver at each of the sixteen outputs. The transistor out- 
put is designed to drive the center-tap "Y n line of a head matrix. 
The inputs accept a 4-bit "word" from which the 16 outputs are 
decoded so that one is selected at a time. Additional input signals, 
usually higher-order bits in a computer "word", are used to select 
one of several cards. In this module, some of the necessary con- 
nections are left to connector wiring to permit variations for 
different applications. 


DECODE DRIVER: 


Input Signals: 


Output Signals: 
Power Supply : 


TRUE (or "1" voltage): 2. 5V min. , 

5V max. 

FALSE for "0" voltage): 0V min. , 

0. 5V max. 

Input loading depends on connection 
of input gates. If necessary, input 
gates can be wired to present a 
maximum of 2 TTL gate loads per 
input signal for matrix sizes up to 
64 by 64 heads (eight modules). 

Selected: + 1V max. @ 250ma max. 
Non- selected: +18V 


+ 18V, pin 24 

Logic ground: Pins 1 and 51, 
33, and 45 


7, 19, 
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The following general description and specifications apply to both 
Clock Generator and Speed Detector Part Numbers 11791 and 
11874. Characteristics of the two modules are identical, except 
the Part Number 11791 is designed for use in installations having 
a 60 Hz primary input line frequency and the Part Number 11874 
is designed for use with a 50 Hz primary input line frequency. 
Either module contains three clock shaping circuits, a disc- 
speed detecting circuit, transistor inverter, and two 2-input 
NAND gates. 

CLOCK GENERATOR. The clock generator section includes 
three integrated circuit one-shot multivibrators. Two of these 
are set for the correct pulse width for system clocks Cl and C2. 
Clock Cl is generated by one edge of the square wave disc clock; 
C2 by the other edge 180° out of phase with Cl. The third one- 
shot produces a pulse coincident with C2 but not necessarily of 
the same width. This pulse is normally used to drive the delay 
circuit on another card for optimum strobing of data read from 
the disc. Buffer-drivers are used for the output of Cl, Cl, C2 
and C2 to provide adequate drive for distributing these clocks 
throughout a system. 

DISC SPEED DETECTOR. The circuit compares the pulse 
spacing from a magnetic pickup with a reference interval from 
a one-shot multivibrator. Another one-shot multivibrator is 
used to eliminate extra trigger pulses due to a ringing effect of 
the pickup. A third one-shot multivibrator provides consistent 
output conditions. The first one-shot multivibrator sets on an 
input signal. When it resets, it triggers the second one-shot 
multivibrator. If the disc is at operating speed, the second one- 
shot multivibrator will still be in a set condition when the next 
input pulse occurs. The pulse is then gated to trigger the third 
one-shot multivibrator. Each of the one-shot multivibrators is 
retriggerable at any time, whether or not it is reset. When the 
disc is at speed, e^ch input pulse will retrigger the third one- 
shot multivibrator. Since it has a period longer than the time 
between input pulses, the third one-shot multivibrator stays in 
a set conditions as long as the pulses are gated to it, or as long 
as the disc is at speed. A transistor relay driver stage is at 
the output of the detector. 

AUXILIARY CIRCUITS. Two TTL 2-input NAND gates are 
available on the card for general use as required. In addition, 
a discrete component inverter is provided for a special ap- 
plication requiring an open-collector output. 
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CLOCK GENERATOR: 

Input (square wave clock): 

Driver Outputs ; 

Non-driver Outputs ; 

SPEED DETECTOR: 

Input Impedance : 

Signal Required : 

Output: 

Power Supply Inputs: 

AUXILIARY INVERTER: 

Input Voltage : 

Output: 

AUXILIARY GATES: 

Input Voltage : 

Output: 


"0" level = 0. 8V max. @ -6.4ma 
"1" level = 2.0V min. @ 0.25ma 

"0" level = 0. 4V max. @ 48ma max. 
"1" level = 2.4V min. , no load 

"0" level = 0. 45V max. @ 8ma max. 
"1" level = 2.4V min. , no load 

1000 ohms, approximate 
10 V p-p, or -5V peak 

Load: 12V, 2500 ohm relay 
DSR at speed: 6V nominal 
DSR below speed: 18V 
Test point at speed: 0. 5V max. 

Test point below speed: 18V 

+5V, pin 26 
+ 18V, pin 24 

Logic ground, pins 1 and 51 

"0" level: 0. 8V max. @ lOma 
"1" level: 2V min. 

”0" level: 0.4V max. @ 20ma 
"1" level: Open collector, 12V 
max. pull-up voltage 

"0" level: 0. 8V max. @ 1.6ma 
"1” level: 2V min. 

"0" level: 0. 4V max. @ 16ma 
"1" level: 2.4V min. , no load 
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STROBE 

Cl 

Cl DRIVER 
Cl DRIVER 
C2 DRIVER 

C2 DRIVER 
C2 


CLOCK GENERATOR 


35 




24 

SPEED 


DETECTOR 

23 


21 



12 VOLT 
2500 OHM 
RELAY 


TEST POINT 


DISC SPEED DETECTOR 


{> 


33 


34 


L> 


32 


22 


19 
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20 
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READ AMPLIFIER 
11803 


The read amplifier transforms a linear signal into a switched 
logic level signal. The module contains a clock amplifier, 
timing amplifier, and two data amplifiers. 

DATA AMPLIFIER 

The circuit consists of a differential comparator followed by 
three inverters in series. Filtered feedback from the first 
and second inverters to the non- inverting and inverting inputs, 
respectively, compensates for variations in comparator 
characteristics to maintain symmetry of the output waveform. 
Output from the circuit is through the third inverter which acts 
as a buffer to prevent load variations from affecting the feed- 
back signal. 

TIMING AMPLIFIER 


This amplifier is identical to the data amplifier, except that 
a high frequency roll-off capacitor is added across the input 
to the comparator to provide additional noise immunity. 

CLOCK AMPLIFIER 


SPECIFICATIONS 


The comparator in this circuit is followed by a transistor 
differential switch, with feedback from each side to the 
appropriate comparator input. Each of the complementary 
outputs is available through a buffer inverter. 

INPUT SIGNAL REQUIREMENTS (ALL THREE TYPES): 


Differential Signal: 


1 requenc 


200mv p-p min. 

2. 0V p-p max. 

1 MHz to 2 MHz, phase- modulated 


OUTPUT CHARACTERISTICS (TTL INVERTER): 

"0" level: 0 to +0. 5V @ 16ma maximum 
"1" level: +2.4V minimum 


POWER REQUIREMENTS: 

+ 18V, pin 24, 7 Oma nominal 
+5V, pin 26, 200ma nominal 
-12V, pin 28, 70ma nominal 





linear data 

PREAMPLIFIER 

11807 


SPECIFICATIONS 
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The circuit is mounted on a small circuit board which is secured 
by bolts to the top of the disc housing. The data headplates are 
mounted on the sides of the same disc housing. 

The circuit is a two- stage differential amplifier with feedback 
designed to achieve a flat response from 1 to 3 MHz. Each stage 
consists of a high-frequency, integrated circuit amplifier. A 
transformer input maintains high common mode rejection when 
coupled to a data head matrix. The output is transformer iso- 
lated to avoid circulating ground currents. It is designed for 
driving a 120-ohm line terminated at the receiving end. 

POWER SUPPLY: 

Pin 2: +18V, 50ma 

Pin 5: -12V, lOOma 

Logic Ground: Pins 1 and 6 

INPUT SIGNAL: 

5 mv p-p min. 

25 mv p-p max. , without distortion 
COMMON MODE REJECTION: 

80 db min. (10,000:1) 

VOLTAGE GAIN: 

50V nominal 
OUTPUT IMPEDANCE: 

100 ohms nominal 

Output may be short-circuited without damage to the amplifier 
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The circuit is mounted on a small circuit board which is secured 
by bolts to the top of the disc housing near the timing read heads. 

The circuit consists of a two stage differential amplifier preceded 
by a low level diode input selecting switch for gating in the signal 
from either of two heads. Two select lines determine which of 
the heads is read at a given time. 

The amplifier output has a transformer for coupling to a shielded 
pair line. When driving a line terminated in 120 ohms, the ampli- 
fier has a nominal voltage gain of 50. 

POWER SUPPLY: 

Pin 2: +18V, 50ma 
Pin 9: -12V, lOOma 

Logic Ground: At either pin 11, 12, 13, or 14 

INPUT SIGNAL: 

5 mv p-p min. 

25 mv p-p max. , without distortion 

COMMON MODE REJECTION: 

80 db min. (10,000:1) 

VOLTAGE GAIN: 

50V nominal 

OUTPUT IMPEDANCE: 

100 ohms nominal 

Output may be short-circuited without damage to the amplifier. 
TIMING 
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LINE TERMINATOR 
11815 


The line terminator card contains appropriate resistors for 
terminating twisted pair transmission lines to minimize 
reflections. In addition, the card has voltage monitoring cir- 
cuits which provide a change in output if the voltage falls below 
normal on the +18 volt, +5 volt, or -12 volt power supply buss. 
The line terminator section has 13 termination resistors with 
one end connected to +2. 3 volts. The +2.3 volts is derived 
from Zener diodes on the card and resistors which are con- 
nected to the 5-volt power supply. Other resistors provide 
a logic voltage source and terminator for a ready signal 
which comes from a switch contact. 


SPECIFICATIONS 


POWER CONNECTIONS: 


+18 volts: pin 24 

+5 volts: pins 32, 46, 48 

D.C.O;: pins 1, 51, 3, 4, 15, 16, 25, 39 

-12 volts: pins 23, 30, 34, 38 

+2. 3 volts: pins 2, 6, 10, 50 (connected together); pins 14, 
18, 42, 45 (connected together) 

VOLTAGE MONITOR: 

-12 volts: pins 35 and 36 

CIRCUIT PIN NUMBERS: 


n = 5, 7, 8, 9, 11, 12, 13, 17, 19, 20, 21, 43, and 44 
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V. 


+5V 


+2.3V 



READY SIGNAL SOURCE 
AND TERMINATOR 


LINE 

TERMINATOR 


+18V MONITOR 

27 

31 

+5V MONITOR 

-12V MONITOR 

33 



TYPICAL LINE TERMINATOR APPLICATION 
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The module is a small, 1 by 5 inch, circuit board, with discrete 
components and solder type connection points. It is designed for 
mounting directly to the back of a data headplate. Each module 
contains four dual-gate, high-current, transistor circuits. Each 
dual gate is used for channeling write current and read bias 
currents to one "X" line pair serving the heads in one row of a 
matrix. A common input pair from the write amplifier supplies 
write current to any one of the four gates that is enabled. In the 
absence of write current, a pair of resistors in the module supplies 
read bias current to any one of the gates that is enabled. Each of 
the gate pairs is controlled by an enable line, normally driven by 
one output of a decode driver circuit. 

MAX. OUTPUT FREQUENCY: 

2 MHz 

CONTROL INPUT SIGNAL REQUIRED: 

ON: +2V max. -40ma max. 

OFF: +18V or open 

WRITE CURRENT: 

150ma maximum 


SWITCHING TIME: 
1 ms nominal 


MODULE POWER REQUIREMENTS: 
+ 18V @ 20ma, Pin B 
Logic ground: Pin A 

fw . 


WRITE 


SELECT 
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[ OUTPUTS TO 
FOUR ROWS 
OF HEADS 


READ 


amplifier symbol 



5.1 INTRODUCTION 


5.2 PREVENTIVE 
MAINTENANCE 


5.2.1 HELIUM 
BOTTLE 
REPLACE - 
MENT 


MAGNETIC 

MEMORY 

SYSTEM 


Section s 


SECTION 5 
MAINTENANCE 

This section includes preventive maintenance instructions, 
corrective maintenance, troubleshooting, and component 
replacement procedures. 


CAUTION 

DO NOT run the disc system with the cover re- 
moved. Serious damage may result by allowing 
unit to operate in a contaminated environment. 


Preventive maintenance for the Magnetic Memory System 
consists of checking the environmental gas system pressure 
gauges at regular intervals and replacing the sustaining 
helium gas bottle as required. 

Under ordinary conditions , the helium bottle which supplies the 
sealed enclosure should last approximately six months. The 
helium bottle should be replaced before reaching a level of 
300 psi, while a small amount of pressure remains in the sys- 
tem. New bottle pressure is approximately 2100 to 2200 psi. 
Use highest-grade, oil-free helium with a purity of at least 
99. 995% (Liquid Carbonic Specification L-114 Atomic Grade, 
or equivalent). It is not necessary to purge the system when 
replacing the helium bottle unless the cover has been opened. 
To replace the helium bottle while system is in operation, pro- 
ceed as follows: 


CAUTION 

In the following steps, take care not to disturb 
the setting of the two stage regulator (Figure 3-2) 
except as indicated. 


1. Shut off main valve on helium bottle (turn fully 
clockwise). 

2. Disconnect either end of tube between low pressure 
gauge and enclosure inlet fitting (Figure 3-2). 

3. Unfasten encircling clamp that supports helium 
bottle and pull bottle away from unit. 

4. Disconnect depleted bottle from regulator and 
connect full bottle. 


5. Clamp helium bottle into place and reconnect tube. 

6. Open main valve on helium bottle (turn fully 
counterclockwise) . 
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CAUTION 

Do not attempt to set regulator while system is 
hot. Thermal expansions will cause an improper 
setting which may result in damage to the unit. 


7. Monitor high pressure gauge (Figure 3-2) for 

10 minutes. If pressure is dropping, omit steps 8 and 9 and go 
to step 10. 

8. If high pressure is stable, write down reading of low 
pressure gauge, then manually actuate pressure relief valve 
located on baseplate until low pressure gauge indicates 0. 

9. Release pressure relief valve and monitor low 
pressure gauge for 10 minutes. If pressure does not return to 
reading in step 8, readjust regulator (step 10). 

10. If helium flow is correct, omit steps 10 through 15 
and go to step 16. If helium flow is too fast (high pressure drop- 
ping) or too slow (internal pressure cannot be recovered within 
10 minutes), shut off regulator by loosening locknut and turning 
T -handle two or more full turns counterclockwise. Manually 
actuate pressure relief valve until low pressure gauge indicates 0. 

11. Remove power from unit and allow to cool down for at 
least three hours. 

12. When the unit is at room temperature, slowly turn 
T-handle valve on regulator clockwise until pressure gauge needle 
just moves off 0 psi pin stop. This prevents excessive pressure 
from entering the cover. 

13. Adjust regulator slowly until gauge indicates between 
1/4 and 1/2 psi. If gauge indicates more than 1/2 psi, reverse 
T-handle slightly and discharge some of the gas within the cover 
by manually actuating pressure relief valve. Repeat the adjust- 
discharge sequence until gauge indicates between 1/4 and l/2 psi. 

14. Tighten locknut of T-handle valve. 

15. Monitor low pressure gauge for ten minutes and verify 
that pressure remains less than 1/2 psi. If necessary, loosen 
locknut and repeat steps 12 through 14 until pressure remains 
less than 1/2 psi. 

16. Monitor the high pressure gauge each week and main- 
tain a log of helium usage. 

The sealed enclosure must be purged each time the cover is 
opened. Purging is accomplished by allowing gas to flow through 
the system until contaminated helium is expelled from under the 
cover. A K-size cylinder of gas can be used for this purpose, 
but a small container (type B medical cylinder) may be more con- 
venient. It is recommended that an extra regulator be used for 
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purging to eliminate resetting the system regulator, 
the sealed enclosure, proceed as follows: 


CAUTION 


To purge 


The unit must be shut off and allowed to cool down at 
least three hours prior to purging. 


1. When the unit is at room temperature, replace cover 
and install the 12 cap screws. Torque each cap screw in 5-inch- 
pound steps until all screws are at 18 -inch-pounds. This torquing 
procedure is necessary to obtain a proper seal. 

2. Install purging bottle per helium bottle replacement 
procedure. 


CAUTION 

Do not exceed 3 psi when purging, or damage to the 
unit may result. 


3. Open valve of purging bottle and adjust regulator to 
approximately 2-1/2 psi. The relief valve in baseplate assembly 
will open at 2 psi. If a type B medical cylinder is used for purging, 
it will be necessary to use entire contents for purging. If a K-size 
bottle of helium is used, a reduction of 200 psi in the bottle will 
indicate that a sufficient purge has been completed. 

4. After purging, shut off regulator by loosening lock- 
nut and turning T-handle two full turns counterclockwise. Replace 
purging bottle with sustaining bottle per helium bottle replacement 
procedure. 


The pressure switch assembly contains an expanding bellows that 
comes in contact with three microswitches. Two of these switches 
exercise control over the actuation pressure. The "L" switch pro- 
vides an indication that actuation pressure is less than 1. 5 psi, 
indicating the system is in a "ready" condition. The "A" switch 
stops pump action when pressure reaches 1-5/8 psi, and the "H" 
switch opens the dump valve when pressure exceeds 1-3/4 psi. 
These pressure switch settings can be adjusted manually as follows: 


5. 3. 1. 1 INITIAL SETUP ADJUSTMENTS. 


1. Shut off power and remove cover. 





3. Open valve on manifold block. 

4. Carefully disconnect pressure line from manifold 
block to the manifold, taking care not to stress or bend manifold 
inlet. Place teflon plumbers tape over exposed end of manifold 
inlet to prevent particules from entering pressure system. 

5. Install stop plug over dump valve outlet. (Make sure 
the stop plug is removed from the dump valve after adjustments 
are complete.) 

6. Assemble a helium bottle, regulator, and an extended 
purging line with appropriate swagelok fittings that will mate with 
regulator and swagelok fittings on manifold block. 

7. Connect purging line to the open outlet on manifold 
block. 

8. Rotate T-handle on regulator counterclockwise at least 
two full turns. The regulator must be off to ensure that a sudden 
rush of gas will not rupture diaphragm on pressure switch assembly. 

5. 3. 1. 2 LOW PRESSURE SWITCH SETTING 

1. Disconnect connector P12 on baseplate. 

2. Connect an ohmmeter between pins A and B of JT2. 


2. Wrap l-l/2 turns of teflon plumbers tape (one-mil 
thick) around threads of 0-3 psi Marshaltown pressure gauge 
and install pressure gauge in manifold block. 


CAUTION 

Do not exceed 2 psi at any time during the 
switch setting procedure. 

3. Rotate regulator slowly clockwise until a pressure of 1-1/2 
psi is indicated on the Marshaltown 0-3 psi gauge installed on the 
manifold block. 

4. Note that contact closure between pins A and B, as obser* 
on ohmmeter, occurs at 1-1/2 psi. If it does not, adjust slotted s 
(identified "L") on pressure switch assembly to obtain proper contact 
closure. Clockwise rotation will cause switch to close at a lower 
pressure. Counterclockwise rotation will cause the switch to close 
at a higher pressure. 
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1. Disassemble synchronous switch assembly and place 
an ohmmeter between terminals marked A-l and B-l. 

2. Increase pressure from regulator to 1-5/8 psi; contact 
opening should occur at 1-5/8 psi pressure. The switch may close 
at approximately 1-1/2 psi and cause a short to exist between 
terminals A-l and B-l. Adjust slotted screw marked "A" clock- 
wise or counterclockwise until a switch setting with closure at 
1-5/8 psi is obtained. 


5. 3. 1.4 


HIGH PRESSURE SWITCH SETTING 


1. Place ohmmeter between terminals A- 2 and B-2 on 
the synchronous switch circuit board. 

2. Increase pressure from regulator to 1-3/4 psi. 

3. At pressures less than 1-3/4 psi, a short should 
exist between A-2 and B-2. At 1-3/4 psi, an open condition 
should exist between A-2 and B-2 of the switch. Adjust slotted 
screw marked "H" clockwise or counterclockwise until the switch 
opens at 1-3/4 psi with increasing pressure. 

5.3. 1. 5 FINAL CHECKS AND PROCEDURES 

1. Shut off regulator and release pressure from pressure 
system by removing stop plug from the dump valve. 

2. Reinstall stop plug and slowly increase pressure from 
0 to 1-3/4 psi. The microswitches will audibly open and close at 
the proper settings indicated on the Marshaltown pressure gauge. 

3. Readjust switches if necessary. 

4. Shut off regulator and release pressure from system by 
removing stop plug from dump valve. 

5. Close valve located on manifold block and remove gauge 
from manifold block. Remove all pieces of teflon tape from the 
threads of the manifold block. 


6. Reconnect all pressure lines taking care to seat them 
properly. Do not bend or apply stress to the manifold inlet. Use 
a back-up wrench whenever reconnecting at this location. 


7. Replace cover and purge system as previously described. 
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A Bacharach Model SA63 Electronic Gas Leak Detector, or 
equivalent, is recommended for leak detection in the head 
actuation pressure system or environmental gas supply system. 

A leak in this system is evidenced by the sustaining gas bottle 
being depleted at an excessive rate. The sustaining gas bottle 
will last a minimum of 6 months under normal usage. To 
troubleshoot the system, proceed as follows: 

1. Check the regulator output pressure by observing 
the 0 to 3 psi gauge. If the pressure is less than 2. 0 psi, the 
relief valve may be leaking. If the leak detector confirms this, 
shut down system, and allow system temperature to stabilize 
to room temperature (3 hours). Manually release pressure 
from cover and reset regulator to 1/4 psi flow. If the pressure 
is less than 2. 0 psi, remove power and proceed to next step 
(allow system to stabilize to room temperature). 

2. Using the leak detector, check the baseplate inlet 
fitting. The fitting may not be tightened sufficiently, or the 
epoxy seal between the fitting and the baseplate may be damaged; 
the seal may be damaged when the inlet fitting is tightened im- 
properly. To avoid an inlet fitting leak, wrap one turn of teflon 
plumbers tape (one-mil thick) around the male end of the inlet 
fitting. Screw in the mating fitting until finger tight, then tighten 
with a wrench, taking care not to break the epoxy seal between 
the fitting and the baseplate. 

3. Check for leaks around the cover using the leak 
detector. If any leakage is observed, remove the cover and wipe 
the seal and mating surfaces carefully. Reinstall cover as prev- 
iously described. 

The presence of a leak in the head actuation pressure system is 
evidenced by excessive cycling of the pressure pump. Normally, 
the pump operates for a few seconds at not less than 10 minute 
intervals and has no effect on the environmental system or bottle 
depletion. Frequent cycling of the pump may indicate a leak in the 
system. Determine if the leak is in the lower pressure system 
(components mounted on the baseplate) or in the upper system 
(components mounted on or in the drum housing). Once the system 
area is isolated, locate and repair the actual leak as follows: 

5.4. 3. 1 LOWER PRESSURE SYSTEM LEAK ISOLATION. To 
isolate a leak in the lower pressure system, remove the cover and 
apply electrical power only to the lower pressure system so tests 
can be performed without the motor running. Perform step-by- 
step isolation procedure as follows: 
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1. Disconnect pressure outlet line from upper system 
manifold at manifold block. Close the opening in the manifold 
block with a dead-end cap. Connect a pressure gauge to mani- 
fold block and open valve. 

2. Connect a two-lead power jumper cable with spade 
lugs to terminals 1 and 3 of terminal board TS2. 

3. Connect power jumper cable to a source of 115 VAC 
50/60 Hz power. The pump will start and cycle 2 or 3 times. 

4. If leak is in lower system, the pump will continue to 
cycle with same frequency as it did before cover was removed. 

If leak is not in lower system, the pump will not run more than a 
few seconds during the normal 10-minute intervals. If the leak 
does not appear to be in lower system, remove jumper cable, 
reinstall pressure outlet line to upper system, and proceed to 
upper pressure system leak isolation. If leak is in lower system, 
proceed to step 5. 

5. Hold finger over dump valve port. If leak is at dump 
valve port, pump will stop when system operating pressure is 
attained. Replace dump valve if it is leaking. Retest. 

6. To test check valve located between pump and accumu- 
lator, pressurize system and disconnect fitting at pump side of 
check valve. A drop in pressure may indicate a faulty check 
valve. Replace if necessary and retest. 

7. If system appears to be leak-free and pump cannot 
provide sufficient pressure for operation, replace pump. 

8. After leak has been detected and corrected, reconnect 
upper pressure system tubing. Ensure that pressure accumulated 
during test is dumped from system and any electrical test connections 
are removed. Replace cover and purge system. 

5. 4. 3. 2 UPPER PRESSURE SYSTEM LEAK DETECTION. If a 
pressure leak cannot be traced to the lower system, pressurize the 
upper system as follows: 

1. Disconnect pressure line from the manifold block to 
the manifold and insert a piece of tubing with a T-connection on 
the exposed end of the copper manifold. On one T-end, attach a 
Marshaltown 0-3 psi pressure gauge. On the other T-end, con- 
nect a purging line to a regulator and helium bottle. It is recom- 
mended that a shut-off valve be installed between the regulator 
and the T-junction to prevent a loss of pressure through the 
regulator. 
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CAUTION 

DO NOT allow more than 1 psi in the upper 
pressure system. 


2. Pressurize upper pressure system to 1 psi, shut off 
regulator, and close shut-off valve. The upper pressure system 
is now pressurized. 

3. Insert and tighten nylon screws clockwise into back 
of valve receptacles to prevent pressure from entering the head- 
plate assembly; this permits a check of diaphram leakage. 

Monitor pressure gauge to see if it is holding pressure. If 
pressure leak has stopped, the leak is in one of the headplate 
assemblies. Do not attempt replacement . Only a Factory- 
authorized service man can replace a headplate assembly. 

4. If the system is still leaking, use leak detector to 
probe the following areas: 

a. Timing capsules and associated tubing. If the 
plastic tubing is cracked, replace the tubing 
and epoxy the connection. If the leak is in the 
diaphram of the timing capsule, do not attempt 
removal . Contact the Factory as soon as possible. 

b. Manifold connections. Epoxy the suspected 
location if a leak is detected. 


c. Headplate area. 

d. Unused headplate and timing locations. 

5. Remove all nylon screws from valve receptacle and re- 
assemble pressure system. Remove glass cover on the top end 
plate and slowly rotate disc assembly to ensure disc moves freely 
without binding or scraping. Reinstall glass cover on top end plate 


6. Install cover and purge system, 
instructions. 


Refer to purging 


Troubleshooting the electronics system is accomplished by 
isolating any malfunction to one or more of the following 
functional areas: Timing, addressing, writing, or reading. 

Before troubleshooting the electronics system, verify appropriate 
dc power levels are present and status indicator lamps on the 
front panel are operating. All timing signals require the disc to 
be at proper speed and actuation pressure to be at th e proper level 
for system operation and troubleshooting. The TOP, sector clock, 
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and read/write clock must be furnished to the co ntroll er before 
it can function properly. The two timing clocks, TOP and sector 
clock, are originally multiplexed onto one timing track and share 
a common timing preamplifier. They are separated in the elec- 
tronic card rack by logic circuits and the master clock. The 
read/write clock is derived from clocks Cl + Cw, which are 
derived from the master clock. The read/write clock is processed 
to the controller if the RWA (Read/Write Allow) signal is present. 
Table 5-1 lists the troubleshooting procedures for the electronics 
system. 
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TABLE 5-1. ELECTRONICS SYSTEM TROUBLESHOOTING PROCEDURE 


Timing 

Malfunction 


NO TOP OR 
SECTOR CLOCK 


1 . 


Troubleshooting Procedure 

Check timing read amplifier output. If no output is present, 
switch to spare timing set. If there is still no input to the read 
amplifier, remove the cover and check the timing preamplifiers 
for the following: 


a. dc power connections from electronic card rack. 

b. faulty solder connections. 


CAUTION 

Under no circumstance check continuity of 
the timing heads with an ohmmeter. DC 
current can erase timing recordings. If 
soldering an improper timing head con- 
nection, remove 115 VAC plug on soldering 
iron from the power outlet prior to soldering. 


c. output continuity to electronic card rack. 

2. If the timing read amplifier output is normal, check the output 
of the clock read amplifier following the procedure in step 1. 

3. If timing and clock read amplifier outputs are normal, check 
the following circuits for correct function. as, indicated by the 
Functional Block Diagram provided in Section 6: 

a. Interface Board No. 1, card location A 16: 

(1) Decode flip-flop and shift registers Ml and M4 

(2) NAND gates M7, M8, and Mil 

b. Clock Generator, card location A15: 

(1) Clock generators M3, M6, and M9 

(2) NAND gates M5 and M8 
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TABLE 5-1. ELECTRONICS SYSTEM TROUBLESHOOTING PROCEDURE (Cont) 


Timing 

Malfunction 

Troubleshooting Procedure 

NO TOP OR 
SECTOR CLOCK 
(C ont) 

c. Interface Board No. 2, card location A17: 

(1) NAND gates M8 and M10 

(2) Flip-flop M5 

NO READ/ 
WRITE CLOCK 

1. Check the following circuits: 

a. Clock Generator , card location A15: 

(1) Clock generators M6 and M9 

(2) NAND gate M8 

b. Interface Board No. 1, card location A16: 

(1) NAND gate M10 

(2) Check the Read Write Allow (RWA) signal. It must 
be positive to allow gate M10. If this signal is not 
present, check the following; 

(a) Read or write command from the controller 

(b) The following gates on Interface Board No. 2, 
card location A17: NAND gates M3, M6, M7, 
M9, M4, M10 

ADDRESSING 

To process information to or from a particular read/write head 
in the matrix of all the read/write heads, it is necessary to select 
its unique "X" or ,r Y" address. Addressing difficulties usually 
are easily detected by running a diagnostic test on all tracks. If 
parity errors encountered show a common "Y'* line or "X" line, 
the problem may exist in the addressing section (including the 
wiring to the read/write heads). If random, unrelated tracks 
indicate parity errors, it is safe to assume that 'X" selection is 
being correctly accomplished. However, shorts can occur in the 
heads themselves, causing a multitude of parity errors that show 
little relationship to each other. Before troubleshooting, ensure 
that all address commands to the decode drivers are present. 
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TABLE 5-1. ELECTRONICS SYSTEM TROUBLESHOOTING PROCEDURE (Cont) 


Timing 

Malfunction 


Troubleshooting Procedure 


ADDRESSING 

(Cont) 

Parity errors 
on tracks 
sharing a 
common "Y" 
line 


Parity errors 
on successive 
tracks sharing 
a common "X" 
amplifier 


Check the following: 

a. "Y" decode driver input to 1I Y" amplifier 

b. ’Y" amplifier driving the particular "Y" line in question 

c. open wire from "Y" amplifier to headplate 

d. "Y" line short to ground 

e. "Y" line to "Y" line short 
Check the following: 

a. decode driver output to "X” amplifiers 

b. "X" amplifier operation 

c. "Y" line to "Y H line short 

d. open wire from "X" amplifier to headplate 

e. open isolation diodes in headplate (matched pair must be 
replaced even if only one is bad) 


WRITING 


Write current 
malfunction 


Observation of write current is a valuable tool in determining whether 
the write section is functioning correctly. 

1. Examine the write current for the following characteristics: 

a. Amplitude: Should be 125 ±10 ma through each half of 

the write/read head 

b. Symmetry: Relationship in time between the first half and 

the second half of one bit should equal 
bit time 
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TABLE 5-1. ELECTRONICS SYSTEM TROUBLESHOOTING PROCEDURE (Cont) 


Timing 

Malfunction 

Troubleshooting Procedure 

Write current 

c. 

Shape: The waveform should start with an expotential rise 

malfunction 


which is the charging of the distributed capacitance 

(Cont) 


encountered between the write buss and ground. 

After the distributed capacitance is charged, the 
current dips toward zero and then starts a second 
exponential rise which is the charging of the in- 
ductance. The current increases exponentially until 
it reaches a magnitude of 125 ±10 ma, remains at 
this level for a short period, and then decreases to 
zero. Current then passes through zero in the op- 
posite direction and charges the distributed capaci- 
tance on the opposite write buss. After the distributed 
capacitance is charged, the current dips toward zero, 
starts rising exponentially to 125 ±10 ma, remains 
for a short period, then decreases to zero. 

Current 

1. Modify an extender board to observe current as follows: 

observation 

a. 

Remove wires from the following pins: 



(1) pins 11 and 15 ("A" write amp) 



(2) pins 36 and 41 ("B" write amp) 


b. 

Add an extended length of wires so that current probe can 
encircle either pair, pins 11 and 15 or pins 36 and 41. 


c. 

Install write amplifier card in extender board socket and 
energize system. 


d. 

Place controller in WRITE mode and select desired track, 
using a pattern of all "zeros" or "ones". Sync oscilloscope 
on origin pulse. Check write current for proper characteristics. 

No write 

1. Check the following pins on card AlO: 

current 

a. 

pin 3 should have clock Cl 


b. 

pin 16 should have clock C2 


c. 

pin 30 should have clock Cl 
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TABLE 5-1. ELECTROMCS SYSTEM TROUBLESHOOTING PROCEDURE (Cont) 


Timing 

Malfunction 

Troubleshooting Procedure 

No write 


d. pin 35 should have clock C2 

current (Cont) 


e. pin 13 should be positive 



f. pin 39 should be positive 



g. pin 12 should be ground 



h. pin 38 should be ground 


2. 

Ensure that 'X" and ,r Y" amplifiers are functioning properly. 

Write current 

1 . 

Check that relationship of Cl to C2 at write amplifier (pins 

not symmetrical 


3 and 10) is 180° ±3% 

No write current 

1 . 

Check "Y" amplifier in question for operation 

on tracks rising 
from same f, Y n 

2. 

Check continuity of wiring from "Y" amplifier to headplate. 

line 



No write current 

1 . 

Check 'X" amplifier for operation 

on tracks sharing 
a common ’X" 

2. 

Check for open isolation diodes in headplate 

amplifier 

3. 

Check wiring to headplate. 

Reduced write 

1 . 

Check for "Y" line to "Y" line shorts 

current on 
tracks indica- 

2. 

Check for two "Y" amplifiers being selected at the same time. 

ting a pattern 
of "Y" lines 



(0,2,20,22,40 
42, etc.) 



Reduced write 

1 . 

Check positive voltage 

current on 
all tracks 

2. 

Check current determining resistors in write amplifier 


3. 

Check current drivers in write amplifier. 
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Timing 

Malfunction 

Troubleshooting Procedure 

ADDRESSING 

(Cont) 


Incorrect data 

1. Check data inputs to write amplifier 

pattern 

2. Check write flip-flop operation (should change state at every 


C2 time and change phase with respect to NRZ data). 

READING 

Data recovered from the read/write heads is low level and must be 


amplified into logic levels before being decoded into NRZ data. Be- 
fore checking read data, ascertain that the write current is sufficient. 


No data 1. Check the following: 

output 

a. Write current 

b. Addressing 

c. Output of data preamplifiers (linear) 

d. Output of read amplifiers (logic level) 

e. Input to decode flip-flops (A16, M3): 

(1) phase modulated data 

(2) strobe (C2 delayed) 

f. Output of decode flip-flops 

g. Output of data latches (A16, M9) 

h. Output of data NAND gate (A16, M10) 

(1) insure that RI (read inhibit) is not positive during reading 


i. Output of NAND gate (A18, M4) 
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TABLE 5-1. ELECTRONICS SYSTEM TROUBLESHOOTING PROCEDURE (Cont) 


Timing 

Malfunction 

Troubleshooting Procedure 

READING 

(Cont) 


No data output 
from tracks 
sharing a 
common "X" 
amplifier 

1. Check for open read diodes on selected 'X" amplifier 

Intermittant 

1. Check relationship of inputs to data decode flip-flops 

bits being 

(A16, M3). The data strobe should be well away from 

picked up or 
dropped 

changes in each bit and not during data changes. 
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5.5 REPLACEMENT 
PROCEDURES 

5.5.1 COVER 

REMOVAL 


To remove cover, proceed as follows: 

1. Allow system to cool 3 hours prior to cover re- 
moval. Thermal shock may cause damage to the rotating 
assembly. 


2. Loosen 12 socket-head cap screws in succession until 
screws are free of restraint from expanding cover seal, then 


remove screws. 


5.5.2 DATA HEAD- 
PLATE 
ASSEMBLY 
REPLACE- 
MENT 


5.5.3 HEAD PLATE 
DIODES 

5.5.4 DUMP VALVE 
REPLACE- 
MENT 


3. Before removing cover, ensure cover is free and will 
not pull the baseplate seal out of its recess. 

4. Slowly lift up cover; do not tilt cover , as timing cap- 
sules and harnesses may be damaged. 

5. When reinstalling cover, align arrow on cover with the 
matching arrow on the baseplate assembly. The cover must be 
reinstalled in the same manner as it was removed. Ensure the 
cover seal is free of obstructions (wire, solder splashes, etc.), 
as a helium leak may result if a proper seal is not obtained be- 
tween the cover and baseplate seal. 

Replacement of the data headplate assembly may be performed 
only by a Factory-authorized field representative. 

CAUTION 

No adjustments can be performed on the 
data headplate assembly. DO NOT attempt 
to adjust or replace this assembly or serious 
damage to the equipment will result. 

Replacement of a defective headplate diode on the diode board 
may be performed only by a Factory-authorized field representative. 

The dump valve may be replaced as follows: 

1. Disconnect pump from accumulator. 

2. Disconnect pressure line between accumulator and 
manifold block at manifold end. 
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5.5.5 PRESSURE 

RELIEF VALVE 

REPLACE- 

MENT 


6 HEAD 

ACTUATION 

PRESSURE 

PUMP 

REPLACE- 

MENT 



3. Disconnect pressure line between accumulator and 
dump valve at accumulator junction. 

4. Remove two screws holding accumulator to baseplate. 

5. Remove accumulator. 

6. Remove wires to dump valve from terminal strip TS2, 
terminals 3 and 4. 

7. Remove two holding screws to dump valve. 


8. Replace dump valve. 



9. When reconnecting pressure lines, tighten lines finger 
tight plus 1/4 turn. Take care in connecting pump to the ac- 
cumulator to prevent damage to the tubing. Tighten tubing 
finger tight plus 1/8 of a turn. 

The pressure relief valve located in the baseplate is removed 
through the lower surface of the baseplate using a socket wrench 
and extender. When installing new valve, wrap two turns of 
teflon plumbers tape (one- mil thick) around threads to ensure a 
proper seal. Tighten securely during installation. 

To replace pressure pump, proceed as follows: 

1. Remove two screws attaching pump to the baseplate. 

2. The unit has a check valve following the pump. Disconnect 
tubing from check valve. DO NOT break the epoxy seal around 
accumulator inlet fitting. Remove the spring installed in the pump 
outlet line. 

3. Disconnect two white pump electrical leads at terminal 
board TS2, terminals 1 and 2. 

4. Remove the pump. 

5. Install replacement in reverse sequence of this procedure. 
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5.5.7 PUMP 


CAPACITOR 

REPLACE- 

MENT 


5.5.8 PRESSURE 

PUMP CHECK 
VALVE 


RE PL AC E- 
MENT 


5.5.9 TIMING HEAD 


ASSEMBLY 

REPLACE- 

MENT 


5.5. 10 SWAGELOK 
FITTING 


INSTALLATION 


The pump capacitor forms a series-resonant circuit with the 
pump solenoid coil and is used to improve the pump's efficiency 
at elevated temperatures. To remove the pump capacitor, 
proceed as follows: 

1. Remove two retaining screws. 

2. Remove insulating tubing from capacitor terminals 
and unsolder wires. 

3. Install and solder new capacitor in place. 

The two-piece check valve located between the pump and ac- 
cumulator with an epoxy compound. To replace the check valve, 
proceed as follows: 

1. Disconnect fitting from inlet side of check valve. 

2. Remove valve seat section of check valve only, by 
unfastening it at pump outlet. 

3. Inspect valve body before replacing valve and seat. 
There is a 0. 011-inch hole in shank following the threads on 
inlet side adjacent to pump. This hole maintains the required 
pressure differential between accumulator and pump for the 
valve to seat properly. 

4. Replace and seat valve, then tighten securely to 
accumulator. 

5. Fasten pump output fitting to inlet side of check valve. 

Replacement of the timing head assembly is not a field service 
procedure. If the assembly is faulty, the complete system must 
be returned to the Factory for repair. 


The swagelok fittings are used throughout the system to maintain 
leak-free seals. To install the swagelok fittings, proceed as 
follows: 

1. Insert tubing into fitting. Ensure the tubing rests firmly 
on shoulder of fitting, and that nut is finger tight. 

2. Hold fitting body with a backup wrench and carefully tighten 
nut 1-1/4 turns. The fitting is now secure. 
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SECTION 6 

ENGINEERING DRAWINGS AND PARTS LISTS 

This section provides applicable engineering drawings and 
parts lists for reference during routine maintenance operations 
or troubleshooting of the Model 7301 (Part No. 13870) or Model 
7302 (Part No. 13770) Magnetic Memory System. 

Representative engineering drawings for the Magnetic Memory 
System are provided in this section. Appropriate notes have 
been added to the drawings to define any differences between 
Part No. 13770 and Part No. 13870 systems. Drawing or part 
numbers which are unique to a particular system are listed in 
Table 6-1. 


Drawing 

Title 


TABLE 6-1. DIFFERENCE DATA 

Applicable Drawing No. 

Part No. 13770 Part No. 13870 


Memory System 
Installation Assembly 

13770 

13870 

Functional Block 
Diagram 

13777 

13882 

Relay Mounting 
Board Assembly 

13833 

13884 
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The following reference drawings and parts lists are provided 
in this section in the order listed. 


Drawing No. 


Title 


13834 


Drum Wiring and X-Y Harness List (9 sheets) 


13775 Card Rack Wire List (27 sheets) 

13770/13870 Memory System Installation Assembly 
(3 sheets) 

13777/13882 Functional Block Diagram (2 sheets) 


13779 


Timing Diagram (4 sheets) 


13774 


Card Location Diagram 


14011 


Headplate Organization 


13833/13884 Relay Mounting Board Assembly (2 sheets) 


11795 


Parts List, Interface No. 1 


11796/11797 Interface No. 1, Pictorial/Schematic 


11799 


Parts List, Interface No. 2 


11800/11801 Interface No. 2, Pictorial/Schematic 


11791 


Parts List, Clock Generator (60 Hz) 


11874 


Parts List, Clock Generator (50 Hz) 


11792/11793 Clock Generator, Pictorial/Schematic 


11803 


Parts List, Read Amplifier 


11804/11805 Read Amplifier^ Pictorial/Schematic 


11306 


Parts List, Write Amplifier (2 sheets) 


11326/11336 Write Amplifier, Pictorial/Schematic 


11661 Parts List, Decode Driver (2 sheets) 

11662/11663 Decode Driver, Pictorial/Schematic 
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Drawing No. (Cont) 


Title (Cont) 


11640 


Parts List, Delay Circuit 


11645 


Schematic, Delay Circuit 


11650 


Pictorial, Delay Circuit 


11815 


Parts List, Line Terminator 


11816/11817 Line Terminator, Pictorial/Schematic 


11680 


Parts List, Head Substitution Terminal 
Board 


11674/11679 Head Substitution Terminal Board, Pictorial/ 
Schematic 


11695 


Parts List, Synchronous Switch 


11697/11698 Synchronous Switch, Pictorial/Schematic 


11811 


Parts List, Linear Timing Preamplifier 
(2 sheets) 


11812/11813 Linear Timing Preamplifier, Pictorial/Schematic 


11807 


Parts List, Linear Preamplifier (2 sheets) 


11726/11727 Linear Preamplifier, Pictorial/Schematic 


11818 


Parts List, 'X” Amplifier 


11819/11820 "X" Amplifier, Pictorial/Schematic 
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Terminal 

From 

To 

Function 

1 

T1- (R) 

T1 -Shield 

Logic Ground 

2 

J8-R 

PA2-2 

+18 volts DC 

3 

T1- (W) 


Preamp Input A 

4 

T1- (B) 


Preamp Input A 

5 

J12-G 

PA2-5 

Head Select Input A 

6 

J12-F 

PA2-6 

Head Select Input B 

7 

T3- (W) 


Preamp Input B 

8 

T3- (B) 


Preamp Input B 

9 

J8-S 

PA2-9 

12 volts DC 

10 

T3- (R) 

T3-Shield 

Logic Ground 

11 



Logic Ground 

12 



Logic Ground 

13 



Logic Ground 

14 



Logic Ground 

15 


J8-A (W) 

Clock Output 

16 


J8-C (S) ** 

Shield Termination 

17 


J8-B (B) 

Return for Clock Output 


NOTE: For balance of drum wiring, refer 

to drawing 14011. 


♦♦Shielded pair 
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From 


To 


Function 


1 

2 

3 

4 

5 

6 

7 

8 
9 - 
10 
11 
12 

13 

14 

15 

16 
17 


T2 (R) 

PAl-2 

T2 (W) 

T2 (B) 

PA1-5 

PA1-6 

T4-(W) 

T4-(B) 

PA1-9 

T4-(R) 


T2 (Shield) 
PA 3- 2 


PA3-5 
T4- Shield 


J8-D (W) 
J8-F (S) 
J8-E (B) 


Logic Ground 
-f-1 8 volts DC 
Preamp Input A 
| Preamp Input A 
Head Select Input *A 
Head Select Input B 
Preamp Input B 
Preamp Input B 
12 Volts D, C, 

Logic Ground 

Logic Ground 

Logic Ground 

Logic Ground 

Logic Ground 

Timing Output 

Shield Termination 

Return for Timing Output 



Digital 
L'f t v E L O f*. M E N T 
tr O if S' O R A T I O N 
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I 


13834 
Page Z 







vO 00 ^ <T\ <J\ W 


Terminal 

From 

To 

Function 

1 


XAL1-A** 

Logic Ground 

2 

3 

4 

Preamp 2-2 

PA4-2 
XAL1-2 (W) 
XAL1-1 (B) 

+18 volts DC 
Read Bus (A) 
Read Bus (A) 

5 

6 

7 

8 
9 

P.A. 2-9 

PA4-5 
XAL2-A** 
J8-G (w) 
J8-J (S) 
J8-H (b) 

-12 volts DC 
Logic Ground 
Data Preamp Out 
* Shield Termination 

Return for Data (A) 


/ *Twisted Pair, Shielded 
/ **22 ga Blk. 

***Blk. & wht. twisted pair 



Preamp #3 

r. £ n 

D 1 G I T A L "| c " 

D £ V il L O P M E N T 
O G n P O H A T 1 O N 

DRUM WIRE LIST 

MO 

1 

OWI MO 

13834 

J* 4 V 

C 

p' 'c 3 











Terminal 

From 

To 

Function 

1 

2 

Preamp 3-2 

XAU1-A ** 

Logic Ground 
+ 18 volts DC 

3 

4 

XAU1-2 (WH 
XAU1-1 (By 

Read Bus (B) 
Read Bus (B) 


5 

6 

Preamp 3-5 

XAU2-A ** 

-12 volts DC 
Logic Ground 

7 


J8-K (wfl 

Data (B) Preamp Out 

8 


J8-M (S) * 

Shield Termination 

9 


J8-L (b)J 

Return for Data (B) 


♦twisted Pair, Shielded 
**22 ga. Blk. 

***Blk. & wht. twisted pair 


-“■fir 
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Preamp #4 


Digital 






NOTE: 

Make the following connections as required for the head plates- that are 
installed. Daisy-chain by the shortest route. 

REFERENCE ONLY 

Wiring is included in "X" amp and pre-amp wiring. 


X Amplifier 

Preamp - Data (A) Read P\is Connections 

PA 3-3 - XAL1-2 XAL2-2 (wH * 

PA 3-4 XALl-i XAL2-1 <B) J 


Preamp - Data (B) 


PA4-3 - XAU1-2 - - - - XAU2-2 (W) "I 

PA4-4 - -- -- -- XAU1-1 - - - - XAU2-1 (*B) j 


* Blk and Wht. Twisted Pair 


X Amplifier Read Bur 
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IHT 1*0 
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■■ 

From 



A 

Preamp 

1-15 (W) 


B 

Preamp 

1-17 (B) 

* 

C 

Preamp 

1 - 1 6 (S) 


D 

Preamp 

2-15(W)“ 


E 

Preamp 

2- 1 7 (B) 

* 

F 

Preamp 

2 - 1 6 ( S )_ 


G 

Preamp 

3-7 (W)“ 


H 

Preamp 

3-9 (B) 

* 

J 

Preamp 

3-8 (S)_ 


K 

Preamp 

4-7 (W)~ 


L 

Preamp 

4-9 (B) 

* 

M 

Preamp 

4-8 (S)_ 


N 




P 




R 

Preamp 

1-2 


S 

Preamp 

1-9 


T 

Logic Ground (B) 

U 

Logic Ground (B) 

V 

Logic Ground (B) 

w 

Logic Ground (B) 

X 

Logic Ground (B) 

Y 

Logic Ground (B) 

Z 

Logic Ground (B) 

a 

Logic Ground (B) 

b 

Logic Ground (B) 

c 

Logic Ground (B) 


To 

(Shield-black wire) 
(Shield-black wire) 
(Shield-black wire) 
(Shield-balck wire) 

**Group 1 
** Group 2 


Function f 

Clock Preamp Out 
Return for Clock 
Shield Termination i 

Timing Preamp Out | 

Return for timing 
Shield Termination 
Data (A) Preamp Out 
Return for Data (A) 
Shield Termination 
Data (B) Preamp Out 
Return for Data (B) 
Shield termination 


+18 volts DC 
-12 volts DC 


♦Twisted Pair, shielded 

**22 ga black stranded wire. Crimp and solder each group 
into a ring terminal and tie to ground lug on motor housing. 
Route below all other disc wiring. Wire length to be 
10—1 y 2 inches. 


Connector J8 


Digital. 

DEV E L. O P MEN T 
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(o 

#\o> 


MOTOR 

THERMOSTAT 


SHROUD 

thermostat 


#2.0 

#10 


#20 

PRESSURE jX7 

SWITCH ^ 
"A*' 


MOTOR 

(grn) 


MAIN 

WDG 


(RED) 


WHT RED 


1 

A-l B-l 

^ TS2-3 

P 


l-l \ -? 

\ 

L» « L b 

SYNCHRONOUS 


1 SWITCH ASSY. 


1 T:- 

A-Z B-2 

| PRESSURE 

WHT 

, SWITCH 



SEE 

NOTE 


4 PUMP, 


1 ' # I (o 


#10 

o 

T 52-2 

T52-4 



TS2-I 


fD\JHP\ 

WalveJ 


IVOT£ — 

JSE OUTERMOST TERMIMAL OF CAPACITOR 
AS SOLDERING POINT F~OR PUMP LEAt). 


CONNECTOR JS 


_ c r 

Digital ^77 


D * V f L r ' P M E N T 

C C. * *» C R A T | 0 N 

DRUM WIRING 



r*« *o 

13834 


Pare 3 














J5 P5 



CUTOUT 

RELAY f?EF 


NOTES: 

1) * See MDL for Capacitor Values, 

2) Use 16 Ga. white Teflon, Stranded wire. 

3) ** Omit this Capacitor on 1 & 2 Disc Units. 









Rot. 

ALTERATION 

A 

Revisions made to Page 1, 7, 8, 13, 15, 17, 18 and 24. 

B 

Updated logic changes and corrected errors • ' 

C 

■ 1 

Page 27, Pin DD added connection from J2-H, AC Failure 
Warning 


Per ECR #766 

D 

Deleted wire P8-N to A5-24 


PER ECR 740 

E 

Pin 23 Function should be T6 input is (T6)* (page 8) 


PER ECR #800 

F 

Chg'd. sheets 15, 18,20 & 27 per ECR 819 Je<r. 14 . x a 


By I Data 


II [f \ 
lift !*>%■ : 

I ^ lr - ] b 



RACK WIRE LIST 



13775 


P*|» 1 of 27 






























G Changed sheets 3, 17 and 18 per ECR 1409 PC 

H Page 15 changed function column on lines 18, 30, 25 and 12 

Per ECR 1311 >c 5-X1-C-9 Ai U 

Incorporated ECN 719 





REVISION SHEET 


Digital ^ 
Development 

CORPORATION 


SHT NOl DWG NO 


( 3-715 


Page la 


Form No. 026 



















NOTES: 


See DDC 13775 Sheet 1, pages 24 through 27, for 
Connector Wiring. 


1 . 

2 . 

3. 

4. 


Digital 
D e v c l o 
C o it > o it 


Socket to socket wiring to be No. 24 ga. Kynar solid wire. 

Install DDC #12888-13 Power Bus between Pins 24 and 28 of 
Connectors A1 thru A 13. 

Install DDC #14023-4 Power Bus on Pin 26 of Connectors A15 
thru A18. 


W 



TlTUt 

2BK3 

DWf MO. 

HV 

N T 

RACK WIRING 

n 

13775 


O N 

r 


Page 2 







Terminal 

From 

To 

Function 

1 



D C Common 

l 



Read Data "A" Input 


Read Data "A" Input 


Read Data "B 11 Input 



Read Data ’'B" Input 


A16-40 *** 


A16-42 


A 15-8 


A1 


Data "B M Output 


Da 


VD 



ata Output 


ata Output 



w mm 


ead Input 


Shield 


P 8 «B (B 


mectmehu 


* Shielded twisted pair 24 ga„ 

** INSULATE ENTIRE PIN TO BUS BAR 


WITH SHRINK TUBIN 


*** B & W Twisted Pair, Black to DC Common 

Digital ®4e 
DEVELOPMENT 

Coe roe a t i o n 

TlTLt 

WIRE LIST - CARD RACK 


D C Common 


***Route outside pin area 

^ Location: A1 

Card Type: 
Read Ampl. 


DWI NO 

13775 


Page 3 


FORM MO r»< 




































































































1 


! 



rc •> m 



Terminal 


From 


A13-44 


A6-23 


Function 


D C Common 


T6 Address Input 


T6 Address 


P6-k * 


T6)' Address Output 


Y21 Output 


A6-10 


P6-c * 


P6- 


Y29 Output 


Y25 Output 


TAV Address Input 




P6-m * 

Y20 Output 

A6- 17 


(TO)' Address Input 


P6-d * 

Y28 Output 


P6-h * 


P6-r 


Y24 Output 


Y 16 Output 


P8-R * 


+ 18 YDC 


P8-S 



aress input 


utput 


utput 


utput 


utput 


ress Input 



* 24 Ga White Stranded Wire 


Digital 
development 
Corporation 


titli 

WIRE LIST 


- CARD RACK 


Location: A5 

Card Type: 
Decode Driver 


DWI. NO. 

13775 


Page 7 






















































Terminal 


From 


Function 


D C Comm 



P6- 


P6-' 


A5-10 


P6- 


Y9 Output 


TA 


A13-12 



P6-DD * 


A5-17 


P6-v 


P6- z * 


P6-HH * 


A5- 3 



TO A 


Y4 Out 


Y8 output 


YO Output 


T6 Address Input 


+ 18 VDC 


A 13- 17 


-12 VDC 


A5-30 


P6-AA * 


T1 Address Input 


Tl)' 


Y7 Output 


P6-s * 


P6-W : 


P6-EE * 


Y15 Output 


Y 1 1 Output 


Y3 Output 


A5-40 


T2 Address Input 


6 Output 


Y14 Output 


P6-x * 

Y 10 Output 

P6-FF * 

Y2 Output 



* 24 Ga White Stranded Wire 


Digital 
Development 
Corporation 


WIRE LIST 


CARD RACK 


Location: A6 

Card Type: 
Decode Driver 


OW«. NO. 

13775 


Page 8 









































V rrs 

j DIGITAL 

I development 
j Corporation 


WIRE LIST - 


Location: A7 

Card Type: 

No Card Required 

OWO NO 

13775 

Page 9 



i 











































Terminal 


From 


To 


Function 




* 24 Ga White 


Digital *{§ 
development 

CORPORATION 


P6-J * 
P6-N * 
P6-X * 


X6B 


X2B Out 


X2A Output 


D C Common 


Stranded Wire 

Location: A9 J 

Card Type: * 

Decode Driver 1 


TITLE 


DWC, MO. 

wtv 


WIRE LIST - CARD RACK 

D 

13775 

6 



Page x 1 









































Terminal 


From 


A17-6 


A17-29 


Function 


D C Common 


Cl 


"A" Data Input 


Write Enable)' Input 



P6-A * 


Write Ampl "A" Output 


W rite Inhibit 


P6-B * 


Write Ampl "A" Output 



A13-27 

+V Monitor 

P3-A * (W 3) 


Write Inhibit 


-V Monitor 


A17-5 


P3-J(Red 16 ea. 


P3-L(Wht. 16 ea. 


A17-8 


A15-36 


"A" (Data) 1 Input 


+ 18 VDC 



P3-B * 


-12 VDC 


"B" Data Input 


C 



P6-D * (W2) Write Ampl "B" Output 


Write Inhibit 



P6-E * { B2) Write Ampl "B" 



A17-7 


P3-MvBlk 16 ea. 


* Twisted pair #24 ga. B & W 
Pair by Number 


"B" (Data)' I 


D C Common 


D 


TITLI 

1 G 1 T A L 

D 

EVELOPM ENT 

WIRE LIST - CARD RACK 

C 

ORPOHATION 



Location: A10 

Card Type: 
Write Ampl. 


DWI. HO. 

13775 


Page 12 





























































Tv 

r r? .■ i:. i i-'ror/i 

To 

X ' \ w 

J 

J 



D C Common 1 

J 

2 

NOTE 


Tap Amplifier Input », 

‘ f 

I 

3 




... J 

i 

A18-34 


Sample ’’A 11 

1 

. -r; 

AT8-29 


Sample' "B " 

! 

O 



... T Tap Amplifier* Tnpi.it 

1 

7__ 



... Tap Amplifier Input 

. „ g 

_ 8 

A18--1? 


Early Strobe "A" 

J 

o~ 

/ 

A18-6 


Late Strobe "A" 

1 

I 


1 0 


ii __ _ ' _ . _ i 

] 7 «... 

NOTE 



Tap Amplifier Input \ 

j 3 J 

14 

A15-2 



Early Strobe f 

n* ■ 1 

i £> 

* 1 < ' "T 



. - .i. . • 1 

17 




Delay Line Tap No. 14 } 


i i> 


Delay Line Tap No. 13 

i 

19 


Delay Line Tap No. 12 

i 

20 


Delay Line Tap No. 11 

1 

21 Delay Line Tap No. 10 j 

22 


Delay Line Tap No. 15 


28 


Delay Line Tap No. 16 

1 

24 


+ 18 VDC 

4 

25 



1 

26 




27 


Delay Line Tap No. 17 

V 

7.3 


-12 VDC 


24 ' 


Delay Line Tap No. 18 


'»o 


Delay Line Tap No. 19 


31 


Delay Line Tap No. 20 


32 


Delay Line Tap No. "7. 


"33 " 


... . Delay Line Tap No. 8 

f 

34 • 


- Delay Line, Tap No,. r 9 , , T 


3 b 


_ r - Delay Line Tap No«__6__ . 


~3e.> 


.... Delay Line Tap No. .5. 


37 


Delay Line Tap No. 4 . ... 


A iT 


.... Delay Line Tap No. 3 


39 


Delay Line Tap No. 2 


40 


Delav Line.Tao.No. 1 


J *■ - I 

3A.__ _ ] 

43 ! 

.44 

45 

4 6 

NOTE 

Tap Amplifier Input 


~4‘7 — 

A18-12 

Early Strobe »R" 


4 6 

A18-10 

. .... Late Strobe "B" 


49 

5 0 ... 

NOTE 

Tap Amplifier Input 


54 


_ J). C. C ommon 



optimum performance. Do not wire before 
test. 

.. . . 

Location: All J 

Card Type: 

, , Delay Circuit 

_ c * n 

Digital ^ 

Development 

Corporation 

titlc 

WIRE LIST - CARD RACK 

* H r NO 1 D*6 NO *«v 

| 1 j 13775 £> 

I 

Page 13 





































Terminal 


1 


From 


J10-M * 


J10-K * 


J10-U * 


J10-S * 


! J 


A 17 - 1 3 

A6-3 

TA Address 


JlO-a * 

A6-JS 

TO Address 



Function 


D C Common 


A18-39 


Data Write 


A17-46 


A17-36 


A17-48 


Read 


Write 


ddress 


omtor 


ress 


ress 


ress 


A15-24 


+ 18 VDC 


A10-16 


+ V Mon 


-12V 


Al-2 


4 - 


+5 VDC 


Memory Ready Terminator 


A9-30 


A5-2 


T5 Address 


T6 Address 



+5v Source for Read 


D C Common 


* Twisted pair 24 ga. Black to DCO 


Location: A13 

Card Type; Line 
Terminator 


TITL* 

WIRE LIST - CARD RACK 

S 

DWf MO 

13775 

H 

L ..... .... .. 

Page 15 







































































Terminal 


1 


2 


From 


A17-3 


A 1-30 * 


Function 


■obe 



Read 


Clock 



Insulate with sleeve 


not used 



A13-48 


+ 18V 


+ 



* Twisted pair 24 ga„ B & W 

Black wire to DCO except where specified 


Digital 
Development 
Corporation 


WIRE LIST - CARD RACK 


Location: A15 

Card Type: 

Clock Generator 


DW« NO. 

13775 


Page 17 





































Terminal 


Function 




A15-2 


Earlv Strobe 



J10-Y * 


A17-17 


A17-12 


A17-10 


A17-16 


+5 VDC 





A1 


A 15- 3 



A15-18 



Data Read 


D C Co 


* Twisted Pair 24 ga B & W 
Blk Wire to DCO. 

Route outside pin area 


Digital 

Development 

Corporation 


WIRE LIST - CARD RACK 


Location: A 16 

Card Type: 

terface #1 


OWE mo. 

13775 
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Terminal 


Function 



A10-5 


Write Enable 


A13-8 


A16-4 


Read 


Sector Cl 



* B & W Twisted Pair, Black to DCO 
* * 24 Ga White 


Digital 

Development 

Corporation 


WIRE LIST - CARD RACK 


Location: 

Card Type: 

Interface #2 


DW«. MO. 

13775 


Page i 9 



































Terminal 


Function 


DCO 


All-47 


Earlv Strobe "B' 


A16-4 


Data M B' 



Digital 
Development 
Corporation 


±5v DC 


Sample "B 1 


Samnle "A' 


Read/Write Clock Allow 



WIRE LIST - CARD RACK 


Location: A18 

Card TypejIC. MTG. Bo 


13775 
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50 

5 f 


! 

♦ 





i 

I 

i 

: :>! 

1 

F 

| Location: A21 

j Card Type; 

! No card required 


| Digital "-j-§ 

titli 

i 

(AHt nc] 

DW9 Nf 

mi 

i Development 

WIRE LIST - CARD RACK 

1 I 

13775 

II 

1 COKPOHATION 

1 .. _____ : 



Fage 23 





























To 


Function 




From 


A 1 0 - 1 1 V 


A9-24 ** 


A9-24 ** 


-34 > 


A9-8 


-18 


A9-35 


A 


A9-20 


-32 


A9-44 


A9-6 


A9-16 


A 9 - 3 6 


A9-48 


A9-11 


A9-21 


A5-34 


A5-46 


A5-8 


A5-18 / 


A5- 35 


' A5-47 


A5-9 


A5-20 


A5-32 


A5-44 


A5-6 


A5-16 


A5-36 


A5-48 


A5-11 


A5-21 


A6-34 


A6-46 


A6-8 


A6-18 


A6-35 


A6-47 


A6-9 


A6-20 


A6-44 


A6-6 


A6-16 


A6-3 


A6-48 


A6-11 


A6-21 


* Twisted Pin 
** 24 Ga White Stranded 


Write Amp "A" Output 


" A --- "A" Output 


Write Am" 


+ 18 VDC 


Write Am" 


Write Amn 


+ 18 VDC 


"B" Output 


"B" Output 


X7 B Output 


X6B Output 


X5B Outp 


X4B Output 


X3B Output 


X2B Out 


X1B Output 


XOB Output 


X7A Output 


X 6 A Output 


X5A Output 


X4A Output 


X3A Output 


X2A Output 


X1A Output 


XOA Output 


Y 3 1 Output 


Y30 Output 


Y29 Output 


Y28 Output 


Y27 Output 


Y26 Output 


Y25 Output 


Y24 Output 


Y23 Output 


Y22 Output 


Y21 Output 


Y20 Output 


Y 19 Output 


Y 18 Output 


Y 17 Output 


Y 1 6 Output 


Y15 Output 


Y 14 Output 


Y 1 3 Output 


Y12 Output 


Y 1 1 Output 


Y10 Output 


Y9 Output. 


Y8 Output 


Y7 Output 


Y6 Output 


Y5 Output 


Y4 Output 


Y3 Output 


Y 2 Output 


Y 1 Output 


YO Output 


PTQ6A-22-55S (SR 
Connector P6 



TITLE 

Development 

WIRE LIST - CARD RACK' 

C O R P O R AT 1 O N 

■' 


MT.HO 

owa. no. 

NET. 

1 

13775 
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IfMAfMtEll 


Prom 


Function 


A5-24 


A5-28 


A1-DC0 


A1-DC0 


A1-DC0 


A1-DC0 

A1-DC0 

Al-DCO 


A1-DC0 


Al-DCO 


Al-DCO 


Al-DCO 


+ 18V 


-12Y 


Logic 


Logic 


Logic 


Logic 

Logic 

Logic 


Logic 


Logic 


Logic 


Logic 


Ground 


Ground 


Ground 


Ground 

Ground 

Ground 


round 


Ground 


round 


* Shielded Twisted Pair, 24 ga. 

** 24 Ga Black **♦ 24 GA White 

r - n> * " IT "" " 1 * Bra 

Dioital "f c ‘ 

Development WIRE LIST - CARD RACK 

Corporation 


r PXQ6A.l6r.2 6S_tSEL_ 

J C onn e c tor P8 


nHT NCI ow*. mo. 







A 17 ** io \ ^ 
A15-DC0 / 
A15-36 \ * . 

A15-DC0 J 
A 17- 14 V * 
A17-DC0/ . 

A 17 -22 \ ' 

A17-DC0 / 

A 13-7 \ 

A13-DC0 J ... 
A13-5 \ jj, _ 

A13-DC0 J 
A18-44 \ * 

A18-DC0 / ... _ 

a i3 - 9 \ 

A13-DC0/ 
A13-8 \ 

A13-DC0/ .. 

ai6-2 : 

A16-DC0 / ... 

A 16- 31 V * 
A16-DC0/ 

A 13- 12 V* 
A13-DC0/ , ~ 
A 13- 17 \ # 

A13-DC0/ 

a i3 - 19 v~*~ 

A13-DC0 / 

A 13- 20 V * 
A13-DC0 7 
A 13- 21 \ £ ~ 

A13-DC0/ . 

A 13-43 V * 
"A13-DC0/ 

A 13-44 V , 
A13-DCO/ 


Clock Cl 

Gnd 

Clock C2 
Gnd 

(Origin Pulse)' 

Gnd . . ;IZ 

(Read Inhibit)' 

Gnd 777 

(Head change)' _ _ 

.Gnd . / '' ~ 

Data Write __ __ 

Gnd 7_777-7 

Data Read 

Gnd " * 

(Write)' 

Gnd 

(Read)' 

Gnd 777„ „ 

(Sector Clock)' 

Gnd 7 

(Read/Write Clock) ’ 

Gnd 

TO 

Gnd 

T 1 

Gnd 

T2 

Gnd 

T 3 7 

Gnd 

T4 

Gnd 77” L~ _ __ 

T5 

Gnd 7 ‘ 

T6 

Gnd 


J2-H 


AC Fail ur e Wa rnin g 


'(Ready)' 

Gnd 


* Twisted pair 24 ga. B & W 
Black wi r e to D CO 

7 U :> r r -\_r 

O \ G ? T A L j7 

f 1 r V. r • i n n u s: r ! 


V i; 1. O P M E N T 
r ’ P O R A T I O N 


WIRE LIST - CARD RACK 


MR AC 50 S J 6 
Connector J10 


13775 
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LOCATE APP&OX 

XzJas ^m*>n 





T 


„ j| if i 

! : 1 ir - ^ 

] rz 

\ 


1 ■ t 




TY 

PART NO., 

DESCRIPTION 

ITEM 

8 

4-40 

Hex Nut 

71 

8 

4-40 x 3/8 

Soc Hd Cap Screw (SS) 

70 

* 

11818 

X- Amplifier 

69 

2 

11807 

Pre Amp Module Data 

68 

2 

11811 

Pre Amp Module Timing 

67 

1 

11680 

Head Substitution Board 

66 

1 

See Note 8 

Marking Dwg 

65 

1 

See Note 8 

Wiring Harness 

64 

1 

13823 

Cable Assy DC Power 

63 

1 

13824 

Cable Assy AC Power 

62 

1 

PT06A-12-13S 

Connector (Bendix) 

61 

1 

PT06A- 14-12S 

Connector (Bendix) 

60 

1 

2-125 

O-Ring (Parker) 

59 

1 

13858-3 

Plate Conn. Hole Sealing 

58 

1 

13857-3 

Plug Conn. Hole Sealing 

57 

2 

1/4 

Washer, Lock, Vernal Tooth (SS 1 ) 

56 

2 

1/4 

Washer, Flat (SS) 

55 

2 

1/4-20 x 1 

Soc Hd Cap Screw (CP) 

54 

1 

2-131 

O-Ring (Parker) 

53 

1 

13858-4 

Plate Conn Hole Sealing 

52 

1 

13857-4 

Plug Conn Hole Sealing 

51 

2 

No. 9318A140 

Spacer (Amaton) 

50 

2 

4-40 X 1/2 

Soc Hd Cap Screw (CP) 

49 

4 

No. 9253A219 

Spacer (Amaton) 

48 

4 

10-24 x 1-1/8 

Soc Hd Cap Screw (CP) 

47 

4 

10-24 

Hex Nut (CP) 

44 

1 

13714 

AC Cable Assy 

44 

1 

N-54M 

Transformer (Triad) 

43 

1 

13722 

Channel XFMR Mtg 

42 

1 

13832 

System Control Wiring Diagram 

41 

1 

13779 

Timing Diagram 

40 

1 

See Note 8 

Sig Flow Chart 

39 

1 

See Note 8 

Functional Block Diagram 

38 

15 

No. 8 

Flat Washer (SS) 

37 

4 

No. 8 

Washer, Lock, Internal Tooth (SS) 

36 

16 

No. 10 

Washer, Flat (SS) 

35 

12 

No. 10 

Washer, Lock, Internal Tooth (SS) 

34 

12 

No . 4 

Washer, Flat (SS) 

33 

12 

No. 4 

Washer, Lock, Internal Tooth (SS) 

32 

4 

4-40 X 5/16 

Soc Hd Cap Screw (SS) 

29 

12 

8-32 X 1 

Soc Hd Cap Screw (SS) 

28 

12 

1/4-20 x 5/8 

Soc Hd Cap Screw (SS) 

27 

4 

8-32 X 3/8 

Soc Hd Cap Screw (CP) 

26 

8 

8-32 x 1/4 

Button Head Screw (CP) 

25 

4 

10-24 x 1/2 

Soc Hd Cap Screw (CP) 

24 

4 

10-24 X 3/8 

Soc Hd Cap Screw (CP) 

23 

10 

8-32 x 1/2 

Flat Hd Soc Screw (CP) 

22 

8 

No. 10 

Washer, Lock, Internal Tooth(CP) 

21 

8 

10-32 

Hex Nut 

20 

8 

10-32 x 3/8 

Button Head Screw (CP) 

19 

2 

40QD-18-1 i 

Slide, Quick Disconnect (Jonathan) 

18 

50 

00-1022- P 

Contacts (Winchester) 

16 

1 

MRAC50P0T009 

Connector (Winchester) 

15 

2 

13810 

Adapter, Slide Mtg 

14 

1 

10142 

System Sticker 

13 

1 

10141 

Cover Sticker 

12 

A 

13062 

Ident Tabs 

11 

i 

11359 

Card Extender Assy 

10 

2 

12948 

Connector Clamp 

9 

1 

13860 

Bracket, Connector 

8 

4 

12738 

Standoff 

7 

1 

See Note 8 

Relay Mtg Board Assy 

6 

1 

See Note 8 

Cover Assy 

5 

1 

See Note 8 

Memory Drum Assy 

4 

1 

| 13773 , 

Card Rack Assy 

3 

1 

13211 

Indicator Panel Assy 

2 

1 

13190 

Base Plate Assy 

1 


DWG. NO. 13770/13870 


DWG REV D 









view A" A 

ROTATED 1 80° 

ITEMS Ifi AND 19 
HAVE BEEN OMITTED 



DWG. NO. 13770/13870 





view A~A 

ROTATED 180° 

ITEMS IB AND 19 
HAVE BEEN OMITTED 



DWG. NO. 13770/13870 
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Section 3 


A/5 

CEOCK GSM 

PT^P 


0/0 

•^^44- 

JIO 

DISC STEED 

DSP b 

%70 

C CE ' 


7 

DETECTOR 

+ 16 V \*±- 

st 'a 

te 

Cl 




-hi *£/AA/M 

ci 


I AI7 

| /AS TEA? PACE MXZ 


-HJ70P 

4m1 READ INH/Slt 



LBiinnsS 


pHOM f t _ 

DAT*. J — 
'BSAMP I M ~ 

•s- Lpr 



EAOA7 E —7“ ** \ 

T/Af/A/G f -4 . — » Myth 

AKEAMP K^llrZ 


k 


l Sts, //Ml 


j 


1 2 3 4- 5 t. n a 9 IO || 12 19 141*5 «• 11 I&I420J | 

; l. i T i ,i,i.i mmm .u.irr ■ 

|4o[a»|3a|3T(3<»l»?P^|»»H zt M^|‘« |n|22-Hn[»»tK?[»i j I 


No-rt: 

|. RIKI MEMBERS ON X.C.'S WITHIN! DASH&.D PJSt £-A^£> «C-PTEJ» 

TO I Kj-r s-cwe^TfeO <^I«CU(T pins, AJU_ crrUfcCZ. TEiZMIMAsL- MOMB6A.S 
AJZ.BE. Cjcs&C-Orr <=-A03.0 RIM KlUMBEJZJS. 


A 16 

/N TEP PACE MO. I 


WM O | 

io /?VA 


1 * Hi 



“"JfciiT 


riLJ 

.3= 

J 



it 

— j, 1 * 1 *4* >6 






3 


M5 


M§U sm >« 






J 

£ 

^ J* 
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First Disc Revolution 

Second Disc Revolution 
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Origin Pulse, Beginning of Controller Address | Index (Not Sent to Controller) 

JEX ~~ Sector Clocks A & B for Sector 2. Note that Sector Clock A occurs during data transmission for the previous Sector. 
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Sector Clock * 


Write * 
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TIMING TRACK INFORMATION: 


* Bit Period is 680 ns 


- one revolution (17. 4 ms) 

Sector 1 Sector 2 

(Sectors 2 thru 4 4 are similar) I 


Sector 45 
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Shift Register 
Stages 


I cm Ico I m 



H N Cl 
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IX (Index) 

TOP* (Origin) 

SC* (Seetor) 
w* 

R* 


RWA (Allow Clock if writing). 
WE (Enable writing) 

RWA (Allow Clock if reading) 


Clock (340 ns) 
Cl (170 ns) 
C2 (170 ns} 
ST (60 ns) 

STA (80 ns) 
STB (80 ns) 


expanded scale 


NOTES: 

1. There are 25325 clock pulses 
per revolution. 

2. The Timing Code is strobed 
into Shift Register A with 

(ST) lea.dm^ sdge. 
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CIRCUIT CARD 

POLARIZATION 
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Interface Board #2 
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Interface Board #1 
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Clock Generator 
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Decode Matrix 
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Write Amplifier 
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Decode Driver 

Pin, 14 
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M6.8.9 

Integrated Circuit, Quad- Two Input Gate 

Signetics N7400A 



or Texas Inst. SN7400N 





Mil 

Integrated Circuit, Triple- Three Input Gate 

Signetics N7410A 
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or Texas Inst. SN7410N 
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M7 

Integrated Circuit. Dual-Four Input Gate 

Signetics N7420A 

r ~F ' 



or Texas Inst. SN7420N 
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Integrated Circuit, Dual- Four Input Buffer 

Signetics N7440A 



or Texas Inst. SN7440N 
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M2 r <^ u it Quad -Two Input Gate 


MANUFACTURER 
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Integrate d Ci rcuit, Dual-Four Input Du f f e r 


I F air child 
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L • or SigrieticsL 
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D2 ,3,5 
D4 


Transist or S2J)1_ 

Transistor 2N3 56 

Transistor S204 or 2N3 641 

Diod e S10 1 __ 

Zene r Di ode 3 . 6 v. 1 /2 watt 


DDC 

DDC. 

DDC,. 


S20] 
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S204 ' 

_or_21s[3.641_ 

S1Q1 

1N52Z7 


Cl, 15 
C2 


C3 


C4 , 5 


C6-10. 14 


f + 5 


Cl 1-13 


BU3j.iL.su 14 
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_R13 

-JR.15 
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Pin 26 + 5v. 
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. . . 1 
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j Transistor 
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2N3 56 
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! ' . 
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Capacitor 
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DESCRIPTION 

Integrated Circuit, Monostable Multivibrator 


Integrated Circuit, Quad- Two Input Nand Gate 


MANUFACTURER 


Fairchild 



Integrated Circuit. Dual-Four Input Bu£fer 


DDC 

S150 

or Signetics 

N7400A 

Signetics 

N7440A 


PART NUMBER 


U1A960159X 


Transistor 

Transistor 


S201 

S204 _ or r 2N3641 


Zener Diode 


3. 6v. ± 5% 1/2 watt 




SN7440N 



DDC 


DDC 


S204 


or 2N3641 




DDC 


Elmenc o 

Elpac 

or IMB 


Elmenc o 


1 N5227A 

S121 


1N5231A 


_J2M-J0-39UL. 

Z1R684J 

XP2 B684J 

CS13BFIQ5K- 

CK06 B X103 K 


Mode l 73 02, Se ria l N o. 21 and above. 
Model 7301, Serial No. 39 and above 
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Rl-3,5, 14 
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DESCRIPTION 

,a . .. , .. 

Resistor 

33. 2K ± 1%. 1/8 watt 


MANUFACTURER 


PART NUMBER 



Resistor 

Resistor 


**± 5%. 1/4 watt 
39K ± 5% 1/4 watt 


Resi&tor 

510 K ± 5% 1 

Resistor 

330 ohms ± 



RN55D3322F 
R C07GF5 1 1J 

RC07GF***J 


RC07GF393J 




Resistor 


Resistor 


Resistor 


Resistor 


Resistor 


. 1/2 watt 


5. IK ± 5%. 1/4 watt 


11K ± 5 


750 ohms ± 5 


27 ohms ± 5' 


22 ohms ± 5%. 1/2 watt 





Model 7302, Serial No. 21 and above 
Model 7301, Serial No. 39 and above 




* Value may be changed if necessary to achieve proper test result 
** Value to be selected during test. 5. IK max. 


Value to be selected durins test. 
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Ml, 3, 4.6, 7. 9 
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M5.8 




D2, 3. 5 
-P4.8 
^□6.7 
D9 


Cl 


C2,3 


C4, 5 

jQ&rlQ. 1405 

Cll-13 


VOLTAGES 

Pin 26 + 5v. 


I ntegrated C i rcu it. Mono stable Multi v ib r ato r 
Integr ated Circuit. Quad -Two Input Nand Gate 


Integrated C ir cuit . Dual -Four Input Buffer 


Transistor S201 


Transistor S204 or 2N3641 


Diode S1QI- 

Zener Diode 3. 6v. ± 5% 1/ 2 watt 

Diode S121 

Zener Diode 5. lv. ±5% 1/2 watt 


Capacitor 390 pf ± 5% 

Capacitor . 68 nf ± 5%, lOOv. 


Capacitor 1 pf * 10%, 35v. 

Capacitor . 01 Mf ± 10%. lOOv. 

Capacitor 22 pi *..5% 
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Elpac _ZJR684J 
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CK06BX103K 

DM-10-22QJ 


Model 7302, Serial No. 28 and above 


Model 7301, Serial No. 79 and above 
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DESCRIPTION 

Integrated Circuit, Mono stable Mult iv ibrator 
. Integrated Circuit Quad-Two Input Ga te 


j Integrated Circuit, Dual- Four Input Buffer 


.[ Fairchild 

C \ DDC 
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( | Si&netics 
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j Transistor 
i_ Transistor 
! T ransi stor 


S201 

2N 356 _ 

S204 or 2N3641 


D2 
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j Diode S101 

I Zene r Dio de _3_. 6v . 1/2 w att 


DDC 
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* DDC_. 


U1A96T159X 
S150. _ . D ... 
. N740QA J_ 
N7440A 1 
S.NZ44QN J _ 

S201 ...... 

... . 2N3565 

.. S204 . 01 

or. 2J\ T 3 641_i, 

S101 

INS227 




I 


Cl, 15 

C2 

C3 

C 4 , 5 
C6-10. 14 


| Ca p a_ci to r_ 

j Ca pacitor 

i Capacitor 

Capa c i to r 
Capacitor 

C_a pa ci tor_ 

Re sistor 


Resist or, 

_ R esi stor 

Resistor 

.j Resist or 

.1 Resistor 

.{ Resisto r 

Resistor 

Resi s tor 

Resitor 


... i2^£±107a 50 v. 
.033M-f+S% 50v . 
l yf ± 10% 35v. 
,.01^ + 10%. , lOOv. 


24K + 5% 1/4 wat t 

_ 5 . 10 . iL + _5% 1/4 wa tt 

* ± 5% 1/4 watt 

* ± 5% 1/4 watt 

.,39 K 17.4, watt 

_ 22 td.f_.55o. 17_4 watt 

174_watt 

7 50 71 + 1 /?. watt 

tl kS- 5%f/ 4 wat? tt 


, } Eimenco 

| PaJvtron 

IPakiron 


DMrlO-.39LI 

MPC 6q Q.- 120 

pcR7nn- n33-sn. f T 

S13RP1Q5K 

CK06EX1Q3K __ 



E imenco 


__ lRLCQZGF. 


DM.-_lfL-.22QJ 

RC07GF243J . 

.RC07GF511J 

RCQZGP,* J 

RC07GF*J 

R.CQ7GF393J — 

RCQ7GF226J — 

RCQ7GF331J 

RC20GF75U 

-RC07GF-512J — 


Res it o r J 1 jp 5 % 1/4 wat t RC07GF1 13 J 

Connector 51 Pin _ Elco 00-7022-051-000-001, 

* V a lue to be select ed during test. , R8 must be between 5. IK & 39K. , 

R9 must be between 820K and 1. 2M. 
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H-I-LH 

AND 
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50 Hz Speed Detector 
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ena 


wmmmi 


etow 


Model 7301, Serial No. 78 and below 










TO IC.’3 PI M MO. 14— 


OT -J- CJ&i C 9 CIO ±: 


TO Mi. ICS PlM KIO.“7 


Model 7302, Serial No. 20 and below 
Model 7301, Serial No. 38 and below 


(machined surface* 


XXX± 

I x.xxx± 

I DEG± 

I meat treat 


OIO 

0 * 15 ' 




CHECKED 

. £ A_ 

fi 24 or 

wmmmm 

i*Mlh 
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Clock Generator 
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DWG. NO. 11792/11793 




















«i IS 
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l. C^4_ MOUKJTED KjejG-/SCTiV/^ TO 80AJ20 

motc.s* : 


ALTERATION 




D9 v R23 R22_ R2.I 


eo ob 
✓SAA-# — |t- 

t r D2- 


C-H RiC 


c.iz «.r 


6* 

OB t2J' 


1L5 Ip 

re” 


2. MQ 

3 



X.XXt .03 

X.XXX± OIO I 

DEG± 0*13' 



.Pictorial/Schematic | ° 1 • 1 T * L =p 

| I Develop m’c n 

7Z7F] Clock Generator 


DWG. NO. 11792/11793 
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DESCRIPTION 


Rl-5,\6-20 ' 25 , 26 Resistor 
[_R6,7,21,22 -Resistor 

|R8 ! Resistor 


R9, 27 
R IO, 1 1 
]R12 
R13 
R14 

JR 15 

R23, 24 

T 1 , 2 
Dl-11 
D12 
D13 


Resistor 

Resistor 

Resistor 

Resistor 

Resist or 

Resistor 

Resistor 


390 Ohms ± 5% 

5. IK Ohms f 5% 
510 Ohms i 5% 
2. 4K Ohms ± 5% 
4. 7KOhms ± 5% 

1 . 2K Ohms ± 5% 
I, OK Ohms + 5% 
180 Ohms i 5% 
330 Ohms + 5% 
166 Ohms + 5% 


Transformer 

D i ode S101 

Zener D iode 12 v olt j 5% 

Zener Dio de 6 volt ± 5 % 


1/4 W 
1/4 W 
1/4 W 
1/4 W 
1/4 W 
1/4 W 
1/4 W 
1/4 W 
1/4 W 
1/2 W 


1 W_ 
1/2 W 


Ql, 2 


Transistor S201 


Al, 2 


Cl , 2 , 6, 7 Ca p acitor . 0 027 u f j 5% 

C3, 4, 5, 8, 9 Capacitor . 047 uf -20, +80% 16V 

CTO , 13, 16 Capacitor " 1 uf~ ' j 10 % 3 5V 

Cll, 12, 14, 15, 17, 18 Capacitor .01 uf~ - 20 , +8 0% 100Y 

C19, 20 Capacitor 390pf ±5% 

Washer, T eflon (. 10 o , d. x . 0 46 i . d. . x . 

Conne ctor 5 1 pin 


Integrated Circuit, Hex Inverte r 

Integrated Circuit, Di f f» Comp a rator 


11806 

11804 

11805 


EHB 





DWG. NO. 11804/11805 























DESCRIPTION 



« A NUf AC TURER 


PART NUMBER QUANTITY 


C2. 3 


Cl. 4 


C5. 6 


■'9, 11 


Capacitor 


Capacitor 


Capacitor 


Capacitor 


Capacitor 


51 pf 


350 pf 


390 pf 


.01 pf 


±5% 


±5% 


±5‘ 


+80%- 20% 


1 of +80-2 


35 V 


500 V 


500 V 


100 V 


12V 


Dl-4. 6-13.15; 18 


25-37, 


D23, 24 


i D5. 14 


D41 


D39 


D19-22 


+ 18 V D.C. 
-12 V D.C. 


Diode 


Diode 


Diode. Zener 


Diode, Zener 


Diode 


Diode 


S101 i 


1N483 i 


1N4370A 


1N3016A 


Elmenco 


Elmenco 


Erie 


Erie 


DDC 


CS1 3AF010M 


DM- 10-510 J 


DM-10-151 J 


805X5V103Z 


5655-000 Y5.FO 104M 


S101 


1N483 


1N4370A 


1N3016A 


HMN9502 


Q4. 11 

Transistor 2N3250 

1 

2N3250 

Q6-9 

Transistor 2N25 37 

j 

2N2537 

Q5 

Transistor 2N3135 

i i 

2N3135 





#11316 

#11326 

,#11336 


H. L. W. 

0 * 1 ■< Kf L, 

..... E. 1. M. 

AP p H«)'v EO 

R. R. C. 

APPRO VkO 


9-9-64 

9. r 21-64 

9-21-64 


WRITE AMPLIFIER 


D I G I T A l. 

Development 

Corporation 


SHT NO DRAWING NO 

l/2 *11' 


*11306 f' 


* RE PLACES DWG. NO. 11600 








































ITEM 


DESCRIPTION 


MANUFACTURER 


PART NUMBER 


QUANTITY 


R16, 26 


R4.7. 14. 28. 31 


35 


Resistor 

Resistor 

Resistor 


430 ohm ±5% 

1300 ohm ±5% 
1500 ohm =fe5yo 

1800 ohm ±5% 



1/2 watt 
1/2 watt 

1/2 watt 



R17. 27 


R30. 33 


R2. 11 



R21, 23 


R19, 25 


+18 V D. C. 


Resistor 

Resistor 

Resistor 

Resistor 


Resistor 


Resistor 


Resistor 


3300 ohm ±5% 
4700 ohm ±5% 
5100 ohm ±5' 
24K ±5% 


250 ohm 


3K ±5% 


5. 1 ohm ±5% 


1/2 watt 
1/2 watt 


1/2 watt 


1/2 watt 


2 watt eitheiy 


1/2 watt 


1/2 watt 


Sprague 


Ward Leonard 


RC20GF152 J 

RC20GF182J 


RC20GF202J 




RC20GF332J 

RC20GF472J 


RC20GF512J 


RC20GF243J 


240E2515 


TYPE 2X 


RC20GF302J 


RC20GF5R1 J 






Transformer 


Washer. Teflon (. 10O.D. x . 046 I. D. x.015thk 


Technitrol 




CIRCUIT CARO #11316 

SCHEMATIC #1 1 326 

#11336 


E.I.M. 9-21-64 


9-21-64 


WRITE AMPLIFIER 
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SHT. NO. DRAWING NO. 
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♦REPLACES DWG. NO. 11600 


FORM 006 


-12 V D.C. 


PICTORIAL 


IvO 





























































) ITEM 


cjF.’pcnifnoN 

MANUFACTURER 

PART N C’ TZfi 

S 1 3BF 0 i 0 M 

OG a | 

Cl, C3 

Capacitor, Tantalum 1 ufd 35 V 

C 

2 

I C2, 4, 5, 6, 7,8 

Capacitor, Disc Ceramic • 01 ufd 

ERIE 805X5V1 03Z 

h 6 • 



■ 





1 1 

R1 

Resistor 82 ohms, 5W +3^ 

DALE Type GL-6 

R2 

Resistor 1. 2K 

RC20GF 1 22 J 

16 



. : . | 

I. C. 1, I. C. 3 & 


i 

I. C. 5-8 

Integrated Circuit - Qua< 

2 input Nor Ga 
2 input Nand G 

te 

DDC SI 52 j 6 

I. C. 2, I. C. 4 

Integrated Circuit - Qua< 

ate 

DDC SI 70 

2 









D1 

Diode, Zener 5. IV, 1 \ 

V, ±5% 

1 

Motorola IN4733A 

1 









Q1 

Transistor 

2N3641 

16 







; 



Connector 51 Pin 

Elco 00-7022-051-000-001 

1 



• 







Washer, Teflon . 10 O. D, x . 046 I. D. x . 015 thk 


_ 16 










Transimount 

Ckt. Structures Lab. 88000 
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VOLTAGES 

C 

OtTAT. f.*«AVV IK ~ ? 


DAT17 

TITLE 

DECODE DRIVER 

Digital 2|S 
D E V E L O P M E M 1 
Corporation 

7J«* t. A'J* A VtSv'! • L A iOll* C * X 1 * O 4 », • /, 

:h r moT ho. 

+ 18V 

tIJiCUIT CA»i) 11660 



SCHEMATIC 11662 

pictorial. 11 663 

Ai-pr.iiVto 

r, BuTLCfK 

2-76-1,2 

Af’fHOVtO 


1 [ 11661 

1 


for*: -l'o 




?»* A *'4 U r A. CT ’« * r 

FA i: T N LM'JfT* 
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A.;C 

CS13AF010M 

r-1 


Elmenco 

DM- 10- 51 OJ 

4 i 


Elmenco 

DM- 1 0 - 1 51 J ” 

4 I 


Elmenco 

DM-10-391J 

4 ! 


Erie 

805X5V103Z 

2 ! 


Erie 

5655-000 Y5FO 104M 

i ! 



! 



1 


DDC 

S101 

| 59 ’ i 


Hughes 

HMN9502 

i ’ 4 ! 



1N4370A 

4 i 


1N3016A 

! 1 ! 



i 1 










Elco 

00-7022-051-000-001 

1 ; 


; ! 

" i 

i 

i 

i 

1 

f - 

- — 

2N708 j 

f 2N3250 ’"’J 

2N2537 1 

7 7 7 . 2 N 3135 ;tt;u 

i 13 

' 4 

[17.477' 
2 
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tHTE 

4-20-66 

4-20-66 

j TITLE r . ‘ . 

? Diet 1 A L - 

[ D E V E L O P M E T 

| WRITE AMPLIFIER C o f. p p 

i I 1/2 ! 1 1600 B 

\ j 




r.r'N 

±5% 

1/2 watt 

r ’ "• 

! 

RC20GF431J 

i ri ' 
: 4 


i 


1 ■ 

j : 

±5% 

1/ 2 watt 

RC20GF132 J 

i 12 : 

±5% 

1/2 watt 


RC20GF152J 

5 i 

±5% 

1/ 2 watt 


RC20GF182J 

! 5 1 

±5% 

1/2 watt 

RC20GF202J 

8 

±5% 

1/2 watt 

RC20GF222 J 

1 4 i 

±5% 

1/ 2 watt 

RC20GF332J 

i ■ . 

: 4 

±5% 

1/2 watt 

| 

RC20GF472J 

! 4 j 

±5% 

1/ 2 watt | 


RC20GF512 J 

| 4 | 

±5% 

1/ 2 watt 

! 

RC20GF243J 

i 4 ; 


2 watt either/ 

Sprague 

240E2515 

1 12 j 

i 

or i 

Ward Leonard 

TYPE 2X 

[ > 

i. 1 

or | 

OHMITE 

3933 

I ~“~1 

±5% 

1/2 watt 

RC20GF47 1 J 

[ 2 ; 


. i 


[ ' : j 


l 

T echnitrol 

1ZPHA 

’ 2 .. i 

x . 046 I. D. x . 015 thk) 

i 

— - 

- - 

158 1 

! 

1 



1 




i 

■ i 
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vc. eh * v <: -c f»-o. • 

2 11600 8 




DWG. NO. .11601/11602 















| ITEM 


MANUFACTURER 

PA.flT MjMprf? 

S 1 3BF0 1 0M ~ " 

ow- y i 1 ~ f | 

! Cl, C3 

Capacitor, Tantalum 1 ufd 35 V 

C 

2 'i 

C2, 4,5,6, 7,8 

Capacitor, Disc Ceramic .01 ufd 

ERIE 805X5V103Z 

6 ‘ 



* 





1 

R1 

Resistor 82 ohms,5W +3^ 

DALE Type GL-6 

R2 

Resistor 1. 2K 

RC20GF122J 

16 





I. C. 1, I. C. 3 & 




I. C. 5-8 

Integrated Circuit - Quad 2 input Nor Gate 

DDC S152 

6 

I. C. 2, I. C. 4 

Integrated Circuit - Quad 2 input Nand Gate 

DDC SI 70 

2 







• 

' 


D1 

Diode, Zener 5. IV, 1 W, f5% 

Motorola IN4733A 

1 









Q1 

Transistor 

2N3641 

16 







■ ■ 

‘ 


Connector 51 Pin 

Elco 00-7022-051-000-001 

1 ‘ 


A . . 




t _ — 




Washer, Teflon . 10 O.D. x . 046 I. D. x . 015 thk 


16" 







1 



Transimount 

Ckt. Structures Lah. 88000 _ J 

J6 




— 





























voltac.es 
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DATIj 

TITLE 

DECODE DRIVER 

Digital 
D E V E L O P M E N 1 

C O R FOR A T 1 O N 

7?«* AvtNVC • i. A jOlI*. Oil 

k r N o r E> a w ? N » H O. 

1 1 1 

+ 18V 

:iRCUIT ''CARD. 11660 

V>-6- 


SCHEMATIC 11662 

PICTORIAL 11663 

r. (h BlATL£fK 

3-70-1,2 

A?‘f*OV£ O 








ALTERATION 


SEE REVISION SHT 



DWG. NO. 11662/11663 





















JR L__.l 1 

JR 2, 12 

R3, 10, 13 



D6 

Dl- 5, 8-14 



Cl-3 


DL1 


Re sis tor ,2 .4 K ohm , ±5 % , 1/2 watt 
Resistor 5. 1 K ohm, ±5%,_ 1 / 2 watt 
Resistor, 1.3 K ohm, ±5%, 1/2 watt 
Resistor, 1.8 K ohm, ±5 %, 1/2 watt 

Resistor, 100 ohm, ±5%, 1/2 watt 

Resistor, 240 ohm, ±5%, 1/2 watt 

Re sjs to^_X K ohm , ±5%, 1/ 2 watt 

Re si stor, 4.3 K ohm, ±5%, 1/2 watt 

Re sis tor, 7 5 Q ohm , ±5% , 1 / 2 watt 
Diode 

Diode 

Diode, Zener, 4. 3 volt ±5% 

„ Diode i Z ene r j 3 . 6 volt ±5% _ 

Transistor 

Transistor 


Capacitor, 1 mfd, ±20%j__35.yplt^ 


D ela y L ine, _ 250 ohm, 12. 5 n s e c p e r tap 


Co nnector, 51 Pin 

Washer , Te flon ( .10 O. D. x .046 I. D. _x . P 1 5 _thk}_ 


MAN U P/ CTUPLrl 

PAR r L L'n, 

quan r rr 

RC20GF242 J 

2 ” 

RC20GF512J 

2 

RC20GF 1 32 J 

10 


RC20GF 182 J 

r - 

2 


RC20GF10 1 J 

RC20GF241 J 

1 


RC20GF 102 J 

8 

RC20GF432 J 

8 J 

RC20GF751J 

1 

DDC 

S121 

1 

DDC 

S101 or IN914 

u. 19 

IN47 31A 1 

1 

IN47 29A 1 

1 



DDC 

S201 or 2N4275 

7 Tf 


2N3250 ! 

■ 9 

1 

| 


CS13AF010M 

3 




PC A 

DL 2 .50 L - , 2 5 T - 27 50 7 j 

1. 

Elco 

00-7022-051-000-001 

1 j 

; 6o i 




\ 

! 


| 


VOUTAGU 

c? tail 

off awn _ / _ f t>\tt t » Tina; 

DlO!-! A L El?. 

+18 VDC 

cr;.cuit CM-O 11550 

1 DELAY CIRCUIT 

P t: v l o p m * f. 

C o e P O A 7 ! 

-12 YDC 

1 

: 1 

SCHEMATIC J 1645 

/.f'i’fiov j — ■ \ j 

! 

/+‘N,-7.Vi O A > 1 j 

j - ! ■ • . .. 

! 

1 

PnCTOMAL 11650 

1 j J 

| 1 j 11640 
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24 

A 

A A A A. A 

IT 




\ 

t v/ vv ▼ ^ 1 

i A ) 


■■ 

, 1 


CJ£CU/T 


A 3 C P e F 6, H 


2 \G\ 7 \/Z 4Z 





DIO f Dll DI2 DIZ Q6 


DELAY LINE OUTPUTS 















4 t\LL JjMPte.S, SoLtD INSULATED WlE£ 

to <S»A. M&x.tx PoSEO Coklk.AT PAQEvOf»oi 

\ ' r 

3 install Teflon WASHezjs umdei2- 

RE5»SToRv , D\oD£ S , LAPACiToGS 2 
UMDER (A^GoRuEES 4 TWO £ENT£^ 

Leads of dl i 


A solder, these ComkJEcT/oms o*J 
Both sides of ca£D 

/\ INSTALL Wl£E THEU C ARO ; SoLD£fc_ 
Both Sides 


56a MAX- ; DL \ 


T‘ 


OomPonJekIts .5oma*. 


End \/»ev/ 
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ITEM 


DESCRIPTION 




MANUFACTURER PART NUMBER 

QUANTITY • 


Dale Type G or equiv. 

2 ' 


RC07GF161J 

2 

11 

— - 

RC07GF151J 

RC07GF181J 

1 

RC20GF100J 

1 

RC 32GF6 8 lj~ ] 

\ 


RC20GF821J 

1 


RC20GF132J 

1 


RC20GFC21J 

1 


RC20GF101J 

" 1 " 





CS13BF105K 

2 








Shauer SZ2.3(1%) 

2 


DDC S101 

4 


DDC S251-13 or 1N4743A 

1 


DDC S251-15 or 1N4744A 

1 


DDC S254-4. 6 or Motorola . 5M4.6ZS1 , 

1 








Elco 


00-7022-051-000-001 


1 






DWG.NO. 11816/11817 






















2. All diodes to be matched within + 10 mv. 
1 . Diodes mounted cathode to board. 
NOTES: 



rORM NO. OM 


QlU 




MANUFACTURER 


PART NUMBER I QUANTITY 


Rl, R3, R7 


R2 


R4, R5 


R6 

R8 

D1 Thru D12 


D13 


Q3 


Ql, Q2 


Resistor 


Resistor 


Resistor 


Resistor 


Resistor 


2K 1/2 W 


4. 7K 1/2 W 


220 Ohms 7 W 
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SWITCH 
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L-2 



DIO Dll 



'£"a ol e. 

DA r f 

3-V6S 

Synchronous switch 

D 

D 

c 

I G 1 T A L 2j2. 

E V E L O P M ' E S T 
ORPO R ATION 



/ ' ,.r .• 

y-2 ■; ■ '■ ■ 

PIC TORI A L /SCHEMA TIC 

gg 

11697/1169 8 
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DLSCHIPTION 


MANtlFACTU! 


Rl-4, 9, 10, 13, 14 

Resistor 

620 Ohm ±5% 

1/4 w 


RC07GF621J 

8 1 

R16, 18, 19, 27 

Resistor 

100 Ohm ±5% 

1/4 w 


RC07GF 101 J 

4 ! 

R 1 5, 17, 20, 22 

Resistor 

200 Ohm ±5% 

1/4 w 


RC07GF20 1 J 

4 | 

R21 

Resistor 

680 Ohm ±5% 

1/4 w 


RC07GF681J 

1 1 

R23, 25, 26, 30 

Resistor 

IK Ohm ±5% 

1 / 4 w 


RC07GF102J 

4 | 

R24 

Resistor 

6. 2K ohm ±5% 

1/4 w 


RC07GF622J 

1 

R28 

Resistor 

510 Ohm ±5% 

1/4 w 


RC07GF5 1 1 J 

1 

R31 

Resistor 

5. IK Ohm ±5% 

1/4 w 


RC07GF512J 

1 

R29 

Resistor 

470 Ohm ±5% 

1/4 w 


RC07GF47 1 J 

1 

R32 

Resistor 

2K Ohm ±5% 

1/4 w 


RC07GF202J 

1 

Rll, 12 

Resistor 

2. 37K Ohm ±5% 

1/8 w 


RN55D237 1 F 

2 






R34, 35 

Resistor 

100 Ohm ±5% 

1/2 w 


RC20GF101J 

2 

R33 

Resistor 

300 Ohm ±5% 

1/2 w 


RC20GF301J 

1 

R5, 6 

Resistor 

390 Ohm ±5% 

1/2 w 


RC20GF39 1 J 

2 

R7, 8 

Resistor 

160 Ohm ±5% 

1/2 w 


RC20GF161J 

2 








! 





C3, 4, 6, 8, 10-12, 

Capacitor 

. 01 uf ±5% 

50v 


CK06BX103K 

8 

C14 





C9 

Capacitor 

100 pf ±5% 


Elmenco 

DM- 10 - 1 01 J 

! 1 

Cl, 2, 5, 7, 17 

Capacitor 

1.0 uf ±10% 

35v 


CS13BF105K 

5 j 

Cl 3, 16 

Capacitor 

50 pf ±5% 


Elmenco 

DM - 10-510J 

2 | 

C15 

Capacitor 

. 0027 ±5% 

50v 

Paktron 

PCR-330-0027 - 50J 1 j 




or CK06BX272K 

i i 

Dl-8 

Diode (matched) 

S12 1 

8 ! 

D9 

Diode 

Zener 1 w ±5% 


DDC 

S251-8. 2 

i | 

DIO 

Diode 

Zener 1 w ±5% 


DDC 

S251-3.9 

.... i ... I 

Dll. 12 

Diode 

DDC 

SI 01 

2 j 
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Figure 3-4. Schematic-Synchronous Switch 
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